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Term Description

Al Aluminium

AWMS Agriculture Water Management System
C Carbon

Ca Calcium

CaCOs3 Calcium carbonate
cm Centimetre

CO2 Carbon dioxide
Cr(S04)3 Anhydrous chromium(III) sulfate
Cu Cupper

EC Electric conductivity
ETo Evapotranspiration
Fe Iron

FeSO4 Iron(Il) sulphate

g Grammar

H2S504 Sulfuric acid

H3PO4 Phosphoric acid

ha Hectare

HCI Hydrogen chloride

K Potassium

K2Cr207 Potassium dichromate
Kc Crop coefficient

Kr Reduction coefficient
kg Kilogram

| Litre

LAI Leaf Area Index

m? Square metre

m?3 Cubic metre

Max Maximum

Med Medium

META Metapontino

Mg Magnesium

mg Milligrams

Min Minimum

min Minutes

Ml / mL Millilitre

mm Millimetre

Mn Manganese

N Nitrogen

N Normality

NaHCO3 Sodium bicarbonate
NOs-N Nitrate

NVZ Nitrate Vulnerable Zone
P Phosphorus

Peff / Er Effective rainfall
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ppm Parts-per million
Ptot Total rainfall
rpm Revolutions per minute
t Tonne
Ur Relative humidity
\Y; Voltt
Vv/v Volume/Volume
WR Water Requirement
Zn Zinc
EK. EkatooTd
H/Y HAekTpOVIKOC YNOAOYIOTNG
°C Degree of Celsius
n.x. MNapadeiypyaTtoc Xapiv

LIFE14 CCA/GR/000389- AGROCLIMAWATER

page 4/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

CONTENTS
INTRODUGCTION ..ttt ettt et et et et et e e e et e e e e s e ee e n e e aa e e an e e aneeaneeanenes 11
PART A — PROTOCOLS FOR THE CRETAN SITES ....iiiiiiiiiiiiiiiiniiiririirasenasenasenans 12
1. PROTOCOL M.1: RECORDING OF CULTURAL PRACTICE APPLICATION IN CONTROL
AND DEMONSTRATION PLOT S ..ttt ettt e e et e e e e e e e e e e e eenens 15
1.1 INTRODUCTION .uuitiiie ittt e et e e e e e e e e e e e e e e e e neeenenes 15
1.2 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 15
1.3  QUALITY CONTROL PROCEDURE.......iitiiitiiie et e e e aenes 15
2. PROTOCOL M.2: RECORDING SOIL MOISTURE .....ciiiiiiiiiiiii e 16
2.1 INTRODUCTION ..ttt ittt et et e e e e s e e e e e e aeaeeneaeenenneneananennns 16
2.2 METHODOLOGY ...ttt ettt et et et e e e e e e e e e s eaeenenens 16
2.2.1 Recording soil moisture System .....ccviiiiiiiii e 16
2.2.2 Tubes installation ......cooviiii 16
2.2.3 Soil moisture measurement system ......ccooiiiiiiiiiiiii 16
2.2.4 MoisSture MeasurEmMENT ....o.viiiiii s 16
2.2.5 Checking memory and battery ......oooviiiiii i 16
2.2.6 Data transferming .oooeiiii i e 17
2.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 17
2.4  DATA QUALITY CONTROL ..ttt ittt e e e e e e e e ae e neens 17
3. PROTOCOL M.3: RECORDING OF LEAF AREA INDEX - LAL...cciviiiiiiieiiiiieieeeees 18
3.1 INTRODUCTION ..ttt ittt et e e e e e e e e e e e e e nenaenenens 18
3.2 METHODOLOGY .utiiiiiiie ittt et et et et et e et e et e e e e e n e e e e e e e nenens 18
3.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 18
3.4 DATA QUALITY CONTROL ..ttt et et e e e e e e e neae e neens 18
4. PROTOCOL M.4: SOIL SAMPLING AND ANALYSIS ...riiiiiie i 20
4.1 INTRODUCTION L.ttt et et et e e e e e e e e e e e e neeenenes 20
4.2 METHODOLOGY ittt ettt ettt e e e et e et e e et e e e e e e e e e e 20
4.2.1 Soil sampling / primary sampling management..........cccooviiviiieiiannnn. 20
4.2.2 Sampling and processing inthelab ... 20
4.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 20
4.4  DATA QUALITY CONTROL ttuttititititeit et eeaeetaatseaeenenessanessanesnenesaaneenanes 21
5. PROTOCOL M.5: LEAF SAMPLING AND ANALYSIS ...eiiiiiii e e 22
5.1  INTRODUCTION ..tititiititit ittt eeae et e e s st e e s eaeaaeaeseaeeeaeeennenenens 22
5.2 METHODOLOGY ...ttt ettt et et e et et e e e e e e e e e e nenaenenens 22
5.2.1 Leaf sampling/primary sampling management............ccoceviiiiiininnnns 22
5.2.2 Sampling and processing inthelab .......c.cooiiiiiiii 22
5.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 22
5.4 DATA QUALITY CONTROL ..ttt ittt et e e e e e e e e e e e e nenens 23
6. PROTOCOL M.6: NITRATE LEACHING .....cciuiiiiiiiiiiiiis e 24
6.1  INTRODUCTION ..uiiuiitiiie ettt e e e e e e e e e e e a e e ea e e eneeenenes 24

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 5/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1
6.2 METHODOLOGY . utiiiitiitititsaesateaseasssnesseras e e e e saesansansassansassansaneanenns 24
6.2.1 SO0il SAMPIING ettt e 24
6.2.2 Sampling and processinginthelab .....ccoooiiiiiii 24
6.2.3 Nitrate 1€aChing .. coeiii i 24
6.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 24
6.4  DATA QUALITY CONTROL 1tutiitiitiitiitesieie it it snesassassassansassanannennenns 25
7. PROTOCOL M.7: RECORDING OF IRRIGATION WATER USE ......ccecvviviiiiininnennnns 26
7.1 INTRODUGCTION Ltiitiitiitiitiitiiteitease s s ee e e se e s sae s s sassasaassaseaneansanennes 26
2% 2 1 = I [ 11 ] L) PP 26
7.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 26
7.4  DATA QUALITY CONTROL 1utttiisiisennennennerneresesnesesnssansansnnsnnsnnsnnsnnsanennes 26
8. PROTOCOL M.8: RECORDING FRUIT YIELD ..ciiviiiiiiiiiii i e e eaeas 28
8.1  INTRODUCTION L.iiutiitiitieiaesaeeaeeaseassanesnerne e e e e e ransansaneansansassanernenns 28
A 1 = i 2 (0] D16 ] K@ ) PP 28
8.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 28
8.4  DATA QUALITY CONTROL 1tuutiitiitiitiiiiie s ettt st st s e s aasassassnssananneanees 28
9. PROTOCOL M.9: SAMPLING AND ANALYSIS OF RUNOFF SAMPLES OF WATER AND
11 PP 29
9.1  INTRODUCTION L.iiutiitiititsaesaeeaeeasaassanesnerere e e raerarsansansaneansansansanernenns 29
9.2 METHOD O LOGY &ttt ittt e ettt ettt 29
9.2.1 Sampling and samples management.......ccoviiiiiiiiiiiic i 29
9.2.2 F N T =] 1= PP 29
9.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 29
9.4  DATA QUALITY CONTROL 1tuutiitiiiiiiiiiie sttt ettt st s et s ae e aneanennees 30
10. PROTOCOL M.10: MONITORING METEOROLOGICAL DATA ..ot 31
10.1 INTRODUCTION L .uiiiiiiiiitiitsatsaesaesassassanessssnesnesne e e snnsansansansansansanssnssnens 31
10.2 METHODOLOGY .ttt it et e e e e ettt et et a e a et e et e aaeaneanens 31
10.3 ESTIMATION OF IRRIGATION NEEDS .....i ittt vne e ennennennennens 31
10.4 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 32
10.5 DATA QUALITY CONTROL utiutiitiitiitiineiseatesnesnese e snesnesassansansansansansnnsanens 32
PART B — PROTOCOLS FOR THE ITALIAN SITES....ciiiiiiiiiiiiiii e naenaeea 33
1. PROTOCOL M.1: RECORDING OF CULTURAL PRACTICE APPLICATIONS IN
CONTROL AND DEMONSTRATION PLOTS ..iiitiitiiiii ittt et et naenaenaenaenaeeaeas 36
1.1 INTRODUCTION ..ttt aesaseaseansasesnesnese e sesesassansansansansaneansanens 36
1.2 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 36
1.3  QUALITY CONTROL PROCEDURE. .. cctitiitiitiiteieieieinesiesassnssnnsansansansnnsnnens 36
2. PROTOCOL M2: SOIL MOISTURE ...ttt 37
2.1 INTRODUGCTION Ltiutitiitiitiiteitenssaneanesnesesesesnesnesassnssassansassansanssnsanseneenes 37
2.2 DESCRIPTION OF METHODOLOGY vttt it it st nae e naenaenaeeaeeaes 37
2.3  ANALYSIS PROCEDURE AND DATA QUALITY CONTROL....ccvvvviriiniiieinennenen 37
3. PROTOCOL M.3: RECORDING OF LEAF AREA INDEX (LAI)..cciitiiiiieiieiieiinnnnennenns 38

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 6/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

3.1 INTRODUCTION ittt ittt ettt e e e e s e e s e e e e e ea s e nennenennanennns 38
3.2 DESCRIPTION OF METHODOLOGY ..tiitiiiiiiiiiiiiiit it st ieaasenasenanenans 38
3.3 FREQUENCY OF RECORDING...cttiititiititiititiieiteieieae et eenesaneseneenennananens 38
3.4  QUALITY CONTROL ittt ittt et ettt s e e et e e e e e e enans 38
4. PROTOCOL M.4: SOIL SAMPLING . ...tittitiiitieit ittt et e e e e e e eaaaeeaanes 39
4.1 INTRODUCTION Lttt ettt et et e e e e et e e aanes 39
4.2 DESCRIPTION OF METHODOLOGY ..viitiiiititiiiiiie et e seneeenesaeneenanes 39
4.2.1 Sampling procedure (field WOrk) ....ccvieiiiiiiiiii e 39
4.2.2 Lab @nalyses ..uoiiiiii i e 39

4.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 39
4.4  QUALITY CONTROL 1ttt ittt ettt et et et e e e e e e e ae e e e e eaanes 40
5. PROTOCOL M.5: LEAF SAMPLING. ....ctiiiiiii i i ettt at e s an e aaean e aaeanees 41
5.1  INTRODUCTION ittt ettt et e et s et s e e s e e s e et e eaneneananannns 41
5.2 DESCRIPTION OF METHODOLOGY ..tiitiiiiiiiiiiiiie it sienasienasenenenanenans 41
5.2.1 Sampling procedure (field WOrk) ... 41

5.3 FREQUENCY OF RECORDING . ..iitiitiitiitiitiit ittt saesassassaseasannaanennennes 41
5.4  QUALITY CONTROL ittt et st e et et s et s e e s e e e e e e eanaenens 41
6. PROTOCOL M.6: NITRATE SOIL CONTENT ..citiititii i sae e e e e 42
6.1  INTRODUCTION .ititiititiitiiits et ettt st et e st st r et e e a e e e e e aaaeananes 42
6.2 DESCRIPTION OF METHODOLOGY ..utiuiitiiiiiiiiiiiniiie i e saeneeaenesaeneenenes 42
6.2.1 Sampling procedure and laboratory analysiS........cccvviiiiiiiiiiii e, 42

6.3 FREQUENCY OF RECORDING....titiuiititiitiiitiititsentenestsaestsnestsnessanesnaneananes 42
6.4  QUALITY CONTROL 1uuutitiititiitiiiti et r et e et e et et et e ae e e et et eaeneeaeneaaenes 42
7. PROTOCOL M.7: RECORDING OF IRRIGATION WATER USE ......ccccovviiiiniiiininenns 44
2% S £\ 1 20 1 10 1 ] P 44
7.2 DESCRIPTION OF METHODOLOGY ..tiitiiiiiiiiiiiiii i sieie st ienaseneeenaeenans 44
7.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 44
7.4  QUALITY CONTROL ittt ettt s e s et e e e e e e aaaenens 45
8. PROTOCOL M.8: FRUIT YIELD ..tiutiiiiiiiiiiiiii i ettt et e re e aas e aenaenaenaens 46
8.1  INTRODUCTION Lutitiitiiitiiiiti ettt et e st a e e e e et st e e e e e e e e e aaanes 46
8.2 DESCRIPTION OF METHODOLOGY ..itiiiiiiiiiiie it it eaentenaeeaenaenaenaeas 46
8.2.1 Sampling procedure (field WOrk) ....oeieiiiiiiiiiii e eeaeas 46

8.3 FREQUENCY OF RECORDING. . tiitiitiiiiiiiii ittt it st s it sataaasaasnaenaenaeas 46
8.4  QUALITY CONTROL 1uuutitiititiitieitii st e sttt st e st e et e e st e e et e e et aeaeaaanes 46
9. PROTOCOL M.9: BIOMASS FROM PRUNING . ...c.titiiiiitiiiii it eieiaenaenaenaenaennens 47
9.1  INTRODUCTION .utitiititiitiiitsirt ettt a et a e s et s e et e e e e e eaeaaanes 47
9.2 DESCRIPTION OF METHODOLOGY ..utiuiiiiiiiiiiiiiiiiiiie s seiesaeiesaenesaeneenenes 47
9.3 TIMING OF SAMPLING/ANALYSIS AND WORKFLOW ....ccictviiiiiiiiiiiiiinienann, 47
9.4  QUALITY CONTROL 1ttt r et e st a et et e et a st a et e e aaaeaaanes 47
10. PROTOCOL M.10: BIOMASS FROM WEED MOWING .....cctiiiitiiiniiiiniiennnienneennnns 48

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 7/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

10.1 INTRODUCTION Liutiitiiiiiiitiit it e e e s e s s e e s e s e e s aeraanes 48
10.2 DESCRIPTION OF METHODOLOGY ...uiueiiiieieiieiee et eeeeeeeneeeeeeneeenenes 48
10.3 FREQUENCY OF RECORDING ... ciuiutitititiitiiit it iee et siaesaeesasenasenaanes 48
10.4 QUALITY CONTROL ..ttt et e e e e e e e e e e e e e e e e e e e enenes 48
11. PROTOCOL M.11: BIOMASS FROM THINNING ....cciviiiiiiiiiiiiiin e 49
11.1 INTRODUCTION .ttt et e et e e et e e e e e e e e e e e e neeenenes 49
11.2 DESCRIPTION OF METHODOLOGY ...uiutiriiiiiiiiiiiiiie et seesaenesasnesaanes 49
11.3 FREQUENCY OF RECORDING....ciititiiitiiiiii et iesesasssssnssassaasnssnanns 49
11.4 QUALITY CONTROL ..ttt ettt e e et s e e e e s s e e e aanes 49
12. PROTOCOL M.12: NUTRITIONAL BALANCE ... .ttt e e e e e eee e 50
12.1 INTRODUCTION .ouuiitiiiitiiie ittt e e et et s e e e e e e aeeenenes 50
12.2 DESCRIPTION OF METHODOLOGY ...viutiiiiiieieieie et et eeesnenesneneeneeenenes 50
12.3 FREQUENCY OF RECORDING ... ciuiutititiiieiiie et ie e se e raaerae e e e raeeeaenes 50
12.4 QUALITY CONTROL .ttt ettt et e e et e e e e e e e e e e e neeenenes 50
13. PROTOCOL M.13: MONITOING OF METEOROLOFGICAL DATA ..., 51
13.1 INTRODUCTION Liutiitiiiieiiie ettt e e e e e e s e e e ee s aeerneeeneeenenes 51
13.2 DESCRIPTION OF METHODOLOGY ...ciuiiiiiiiiiiiiiiiee et reesaee e e aeesaenes 51
13.3 FREQUENCY OF RECORDING AND PARTNER RESPONSIBILITIES................. 51
13.4 QUALITY CONTROL ..ttt ettt e e et e e e et e e e e e e e enee e neeenenes 51
14. PROTOCOL M.14 ORGANIC FERTILIZERS ANALYSIS ...t ceeeeeen 53
14.1 INTRODUGCTION Louuiitiiiitiiit ittt et et e e e e et e e e a e e e e e neeenenes 53
14.2 DESCRIPTION OF METHODOLOGY ...uiueiiiieiiiieieie et ee e eeeeeeenee e nee e 53
14.2.1 Sampling procedure (field WOrk) ...ccvviiiiiiiii e 53
14.3 FREQUENCY OF RECORDING ... .ttt et ee e et e e e e e e e aeeeaenes 53
14.4 QUALITY CONTROL .ttt ettt et et e e et e ae e e e e e e neeenenes 53
15. PROTOCOL M.15 IRRIGATION WATER ANALYSIS ... 54
15.1 INTRODUGCTION Lottt et et et et et e e et e e e e e e e e e e enenes 54
15.2 DESCRIPTION OF METHODOLOGY ...uiueiiiieiniieiee et et eeeeneeeneeeneeenenes 54
15.3 FREQUENCY OF RECORDING....ciitiitiitiitintiinirnere st inesaesaesansansnssansansansnnens 54
15.4 QUALITY CONTROL . .uuitiiie ettt et e e e e e e e e neeenenes 54
APPENDIX I: PROTOCOLS FOR THE CRETAN SITES IN GREEK ......c.ccvivviiiiiiiiiiiaenes 55
APPENDIX II: PROTOCOLS FOR THE ITALIAN SITES IN ITALIAN ....ccoiiiiiiieieeeee, 101

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 8/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

List of Figures

Eik. 1: Fevik6 didypaupa TOU CUCTHAMATOC METPNONG uypaciac €dA@oug, anoTeAoUPevo ano

ouoKeUun HH-2 kal aigbnTrpa HETPNONG UYPATIAG PR-2 ..\ ittt i it e ee e e 58
Eik. 2: SXnUaTikn avanapdoraon Twv 2 delydaToOANNT®V ToU KIT eykaTaoraong (A kal B) kal Tou
OWANVA UNOJOXNG TWV QIGONTAPMY (7). wuititiinitiet et treteee et et et et et s et e e et ren s aaeaaenaenas 59
Eik. 3: Aladikacia €10aywyng OwANVA UNOSOXNG QIOBNTIDA. tuuvutririenieretieneaneteeneenanreeaneneeneens 60
Eik. 4: EUBUYPAUMION TEAIKNG BEONG OWANVA UMTOOOXIIG «uvuerererersrnenrnrnrnrnenenersrssnenensnsnenenenerens 60
ST ST (" YoTo Tl W] a[oTeTe) 4 Tl T3 To ko [o] o Lol PP 63
Eik. 6: M&Tpnon @uaikoU QwTIOKNOU 0To JdIAdpopo HETAEU TwVv dEvTpwv (A) Kal HETpNon okiaong
KATW AMO TO TEVTPO (B)r ttriuitiitiiiiiiit ittt ettt et e e e e e e e e e e e e e ens 67
Eik. 7: Mepioxn Kal evOEIKTIKO ONUEIO OEIYHATOANWIAC OE N APOEUOHEVO AYPO. vevrrrrrnrnrnenennrens 69
Eik. 8: MNepioxn kal evOEIKTIKA onpeia dElYHATOANWIAG O APIEUOHEVO AYPO..uivriuiiirienianinrenans 70
Eik. 9: EvOeIkTIKO didypappa HE onueia Afqwng delydaTwy evTog Tou aypoU, yia Tn dnuioupyia
€VOC OUVOETOU, AVTINPOOTWMEUTIKOU OEIVHATO . +uvuerersrenenenrnreenenersrssnenensnenenensrerersrsrnenenenenes 71
Eik. 10: EvdeikTikd didypappa Pe onueia Anwng deiypndtwv QUAA®WV €vTOG TOu aypou, yia Tn
dnuIoupyia evog oUVOETOU, AVTINMPOOWMNEUTIKOU OEIVHATOG. tuvuruenererrrrrrererenenenenererersrsrnensnenenes 81
Eik. 11: Ev3elkTIkO d1aypappa 31aTagng USPOHETPWY OTOV MIAOTIKO QYPO. cuvvrirenriirieneananeenaens 88
Eik. 12: Aldypappa nayidag oguAAoyng deiypaTtog €dAgouc Kal vepoU and Tnv ENIQAveiakn
o 1[0 o'oY T o T 93
Eik. 13: MeTewpOAOYIKEC NApPAUETPOl Nou Ba kartaypagovTal anod TouG METEWPOAOYIKOUG
oTabpoulc kal Ba Xpnoiponoin8ouv aTov UNOAOYIOHO TWV aVAYK®OV APOEUCNG. wuvvvrrrrrererernrnnnnn. 97
Eik. 14: YNooUoTNHA €NIKOIVAOVIAG MAATPOPHAG = BAGNG: «evuitinieetienetietieneeneteeeensseeneenaneeneens 98
Eik. 15: EneEepyacia kal avaAuon HETEWPOAOYIKMV OEDOHEVMIV. 1.vrrurnrnrnrnerersrrrrererenenenenenerens 99
Fig. 16: SONdE UMIAIta SUOIO .. evuiuitiitiiitiet ettt e et e it e et e et e e et neneanas 103
Fig. 17: Sistemi di trasmissione dati € stazione Meteo ......c.cvviiiiiiiiii i 103
Fig. 18: LiSImMetrO @ SUZIONE .uiiiiiiiiiiii it e e e et s et e st e s et e et e e e e aan e e annesanerans 109

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 9/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1
Tables

Table 1: Analogy of monitoring parameters in Cretan pilot areas and farms as compared to the
PrOJECE PrOPOSAL. . e it a 13
Table 2: Analogy of monitoring parameters in Italian pilot areas and farms as compared to the
2 o)=Ll o] e oY 13- | P 34

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 10/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

INTRODUCTION

The main purpose of Action D.1 is to monitor the impacts of cultural practices on
various aspects of water use and water losses. Therefore, certain methods have to be
applied in order to monitor various parameters. In order to ensure that the guidelines
for the monitoring actions are followed as needed and since several different partners
might be involved in different procedures, even for monitoring a single parameter
(e.g. sampling, analysis of samples, quality control), a set of well-defined protocols
are needed. Compiling all the needed protocols for each area and crop, is the purpose
of the present deliverable.
The parameters that are required to be monitored, are defined in the proposal of LIFE
AgroCLimaWater proposal. Although all different parameters will be monitored during
the project, some of them are not applicable for all pilot farms, in all areas. Factors
like orchard management (irrigated vs. rainfed orchards), crop, landscape topography
(flat vs. sloppy areas), soil properties (depth, texture, etc), as well as the selection of
different available equipment in the facilities of each of the scientific partners (IOTSP
and UNIBAS), lead to differences in the monitoring process to be followed in each
farm, both within each pilot area, but also among the different regions (Crete vs.
Metapontino). Due to the above-mentioned factors, differences do exist in monitoring
actions and protocols to be followed, but they are in full accordance to the set of
monitoring activities defined for each farm and area, as they are reported in the
Deliverable C.3.1, of Action C.3, within the specific action plans that have been
developed. Finally, the need of producing a deliverable (protocol) that is clearly
understood by the recipients who need to follow it (i.e. FORs’ agronomists and
technicians and IOTSP/UNIBAS scientific and technical personnel that are not
necessarily able to communicate in English), requires that the full protocols have to be
produced in local language. Therefore, the outcome of this report is tri-lingual, with
general descriptions and brief introductions being in English language, but full
protocols being in local language, either Greek or Italian.
Despite the above-mentioned differences among the Greek and Italian sites, IOTSP
and UNIBAS have developed a common outline for the protocols to be produced.
Based on that, each protocol will have the following structure (minor deviations could
apply based on the nature of the monitoring parameter):

1. Introduction

2. Description of Methodology

a. Sampling procedure (field work)
b. Analysis or measurement procedure (if extra work is needed)

3. Timing and workflow (frequency of measurements and partner responsibilities)

4. Quality control procedure (1t and 2™ level)
Based on the above, the developed protocols per country are presented below.
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According to the farm specific action plans that have been reported in Deliverable
C.3.1, the list of monitoring actions in the Cretan pilot farms are as follows:
Recording of applications in control and demonstration plots

M.1:
M.2:
M.3:
M.4:
M.5:

Recording of soil moisture

Recording of leaf area index (LAI)

Soil sampling and analyses
Leaf sampling and analyses

e M.6: Nitrate leaching

e M.7: Recording of irrigation water use

e M.8: Fruit yield

ACTION D1

e M.9: Recording and analyses of surface runoff samples of soil and water

Moreover, an extra set of data will be monitored not per farm but on a pilot area basis:
e M10: Monitoring of meteorological data

Based on the descriptions of monitoring parameters mentioned

in the project

proposal, the analogy with the above mentioned monitoring codes (M.**) is presented

on the following Table:

Table 1: Analogy of monitoring parameters in Cretan pilot areas and farms as
compared to the project proposal

Parameter according to
the proposal

Analogy with protocol
monitoring code

Remarks

Soil moisture data sets

M.2: Monitoring of soil
moisture

Leaf Area Index (LAI)

M.3: Recording of leaf area
index (LAI)

Runoff water data sets

M.9: Recording and
analyses of surface runoff
samples of soil and water

N, P, K analysis

M.9: Recording and
analyses of surface runoff
samples of soil and water
M.4: Soil sampling and
analyses

M.6: Nitrate leaching

Refers to analyses of runoff
water and soil samples,
with methodology
described in the general
soil analysis protocol, as
well as nitrate analyses of
deep percolation water

Soil nutrient content data
sets

M.4: Soil sampling and
analyses

Refers to sampling and
analysis of soil samples

Leaf nutrient content data
sets

M.5: Leaf sampling and
analyses

Refers to sampling and
analysis of leaf samples

AWMS forms and calendars

M.1: Recording of
applications in control and
demonstration plots

M.7: Recording of irrigation
water use

M.8: Fruit yield

Refers to recording of
cultural practices applied,
the irrigation events
(timing and amount) and
yield by filling the relevant
AWMS forms

Meteorological data sets

M10: Monitoring of
meteorological data

Irrigation data sets

M.7: Recording of irrigation
water use

Refers to recording of
irrigation water usage by
filling the relevant AWMS
form
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Based on the above analogy, the following protocols have been developed in Greek
language, for the monitoring of parameters in the Cretan pilot areas.
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1. PROTOCOL M.1: RECORDING OF CULTURAL
PRACTICE APPLICATION IN CONTROL AND
DEMONSTRATION PLOTS

1.1 Introduction

The recording of cultural practices, both for the 100 initially selected farms and for the
10 pilot farms, will continue for all the 3 cultural seasons by completing the AWMS
forms. For the recording of specific parameters which are different, comparing to the
general, either in data quantity or in procedure and frequency. For these parameters,
there are separate chapters (protocols) including in this report. These protocols are:
a) Recording of irrigation water use (Protocol M.7) and b) Recording of fruit yield
(Protocol M.8).

1.2 Frequency of recording and partner responsibilities

The recording in the AWMS forms is frequent and after the completion of each action.
Every 10 days, the supervisor agronomist should be informed of the activities carried
out during this period by the producer. The supervisor agronomist is also responsible
for the recording of the application of the cultural practices. The producer is not
responsible to know and record the specific practices in the demonstration plot.

1.3 Quality control procedure

The quality control of the recording data in the AWMS forms, as in all cases, carried

out in 2 phases:
o 1% control stage:
o Responsible: supervisor agronomist
o 2" control stage:
o RodaxAgro

The above control stages concerning all the cultural practices, which are recorded
either by the producer or by the supervisor agronomists.
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2. PROTOCOL M.2: RECORDING SOIL MOISTURE

2.1 Introduction

The planned interventions in pilot farms are expected to affect some parameters,
leading to an increase of soil moisture. Therefore, the recording of soil moisture is
crucial for the effective water management in field level. In this project, soil moisture
recordings will be performed at regular intervals and at fixed locations, using sensors
that are capable of simultaneous recording of soil moisture (% v/v) at different
depths. Specifically, the PR-2 sensor (by DELTA-T) will be used in depths 10, 20, 30
and 40 cm (with short tubes) and 10, 20, 30, 60 and 100 cm (with long tubes). In
measurements up to 40 cm cover depth will appear the majority of small diameter
radicals, which absorb water and nutrients. Measurements at greater depths will be
performed in order to record the potential water loss by infiltration.

2.2 Methodology

2.2.1 Recording soil moisture system

The HH-2 (DELTA-T) device is part of the PR-2 sensors system for instant soil
moisture measurements. The installation of the access tubes must be preceded in
order to take the soil moisture measurements.

2.2.2 Tubes installation

To install the access tubes system, both manual and mechanical equipment (from
IOTSP) will be used. The use of additional mechanical equipment is also necessary due
to some difficulties encountered in the installation of access tubes in other case-
studies.

2.2.3 Soil moisture measurement system

For proper function of the soil moisture measurement system, the instructions in the
general diagram of the device should be followed.

2.2.4 Moisture measurement

The HH-2 device will be delivered to users ready for use. The necessary adjustments
should be done so that the moisture measurements be performed by the easiest
possible way. The device will be delivered programmed for taking measurements from
sensors PR-2 by default for each type of soil.

2.2.5 Checking memory and battery

The user should always know if the memory and the battery are sufficient for saving
data and taking new measurements before starting a measuring set. It would be also
good for the user to save the measurements after each set and to erase previous
recordings when the use of available memory reaches 80%.
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2.2.6 Data transferring

For the data transferring to a pc, the installation of the application HH2Read by IOTSP
is needed. The installation on local agronomist’s laptops is preferable since it enables
direct data transfer even in the field.

2.3 Frequency of recording and partner responsibilities

The tubes installation will be performed by the IOTSP staff. The local agronomists
must visit the pilot farms according to the measurements program. They must also
send the data-results to IOTSP after each measurement.

The measurements program is:

A. Non-irrigated fields:

e Measurement with the 40cm tube will be performed every 15 days

e Measurement with the 100cm tube will be performed every 30-40 days
B. Irrigated fields:

e Measurement with the 40cm tube will be performed every 15 days, except of the
irrigation period.

e During the irrigation period, measurements will be taken before the irrigation
application and two days after. The measurement time change only if the irrigation
period is less than 15 days.

e Measurement with the 100cm tube will be performed every 30-40 days

2.4 Data quality control

The quality control of moisture data, as in all cases, carried out in two phases:
e 15t control stage:
o Responsible: supervisor agronomist
e 2" control stage:
o Responsible:IOTSP staff
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3. PROTOCOL M.3: RECORDING OF LEAF AREA INDEX - LAI

3.1 Introduction

The Leaf Area Index (LAI), is an important parameter with regard to the ability of a
tree to absorb carbon from the atmosphere through photosynthesis. The index
represents the total one-sided area of photosynthetic tissue per unit ground surface
area (m?/m? - dimensionless). Monitoring the values of LAI indicates if the plant
exploits the existing solar radiation. The size of the leaf area determines also the loss
of water through evaporation. The purpose of this project is to achieve a balance
between photosynthesis and breathable leaf area with application of winter and
summer pruning. The Leaf Area Index is measured by a LAI-2000 (Li-Cor) device
during this project.

3.2 Methodology

For LAI measurements the steps below are followed:

e Of all the olive trees, we choose 3 representing trees according to the size and
pruning.

e The trees are marked in order to match the measurements of leaf area with the
tree dimensions.

e The dimensions (length and width) of the tree canopy are measured

e Since there are uniform cloudiness, we can proceed to measurements. If there is a
rapid variation in the intensity of solar radiation (few clouds that obscure the
sunlight for short periods), we cannot proceed to measurements.

e Measurements are taken at sunrise or sunset when there is diffused light.

¢ A measurement is made in the corridor between the trees to capture natural
lighting and 4 measurements under the tree for recording the shadowing.

3.3 Frequency of recording and partner responsibilities

The LAI measurements recording program concerns all the 10 pilot farms:
A. Measuring time: Summer period, after the summer pruning
B. Number of measurements: 1 measurement per year.
C. Number of measurements per field and date: 1 measurements set (4+1)
X 3 trees X 2 operations = 6 measurements sets
The measurements will be performed by the IOTSP scientific staff, which is responsible
for the data management (statistical analysis).

3.4 Data quality control

The quality control, as in all cases, carried out in two phases:
e 1%t control stage:
o Responsible: IOTSP scientific staff executes measurements in the field
o Space/Time: Direct control after taking measurements in the field
e 2" control stage:
o Responsible: IOTSP scientific staff, after the data downloading
o Space/Time: Within five days of receiving the measurements
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4. PROTOCOL M.4: SOIL SAMPLING AND ANALYSIS

4.1 Introduction

Soil samplings will also be performed for the measurement of various parameters and
of the nutritient content of the soil in the pilot farms. IOTSP is responsible for the
analysis procedure. The main purpose of this protocol is to demonstrate the
methodology of sampling and of the initial management of the soil samples that will
be executed from FOR supervisors. The analysis will be performed in IOTSP. The data
resulting from these analysis will be used both for planning interventions in pilot fields,
in Action C.4, and to assess the impact of the application of the practices, in Action
D.2.

4.2 Methodology

4.2.1 Soil sampling / primary sampling management

Soil sampling should be located in the part of interest of the orchard, which is usually
associated with the area of active rhizosphere and the application area of cultivation
practices (fertilization and irrigation). Accordingly, in the irrigated fields, the sampling
points should be located near the irrigation zone. One sample should be taken from 8-
10 different sites. The sampling is executed by soil sampler. Each taken sample is
placed into a bag and in a shady place until the completion of field work. Then, the
samples should be sent by the responsible agronomists of the FOR to the IOTSP,
within the next 48 hours.

4.2.2 Sampling and processing in the lab

e Each soil sample that is inserted in the labs of IOTSP takes a code number and
recorded in the soil analysis book.

e Samples will being dried for at least 48 hours. Then, they will be placed in an oven
for 24 hours at 40° C.

e Identification of soil pH

e Identification of soil electrical conductivity (EC)

e Identification of soil granulometry

o Identification of total CaCOs

o Identification of organic matter

e Identification of available phosphorus (according to Olsen)

o Identification of exchangeable forms of macroelements (K, Ca, Mg)

e Identification of available forms of minerals (Fe, Zn, Mn, Cu)

4.3 Frequency of recording and partner responsibilities

The time of sampling is performed during the period of Octomber — Novmeber of each
year. The exact sampling time will be determined by the FOR agronomists in
consultation with the IOTSP. Sampling should be executed after the first autumn
rainfalls.

Responsible for taking soil samples, the proper management and the shipment to the
IOTSP laboratory are the FOR supervisor agronomists.
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The storage and the analysis of the samples and the data processing will be carried
out by the scientific staff of IOTSP.

4.4 Data quality control

Quality control of soil sampling and analysis, as in all cases, carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of satisfactory execution of analysis and
checking of the test results
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5. PROTOCOL M.5: LEAF SAMPLING AND ANALYSIS

5.1 Introduction

In the project LIFE AgroClimaWater, leaf sampling will be carried out for analysis of
the nutrients and the effects of various other parameters.

Responsible for coordinating and carrying out the analysis in the Crete region is
IOTSP. This protocol is designed to show both the sampling methodology and the
initial management of leaf samples, which will be executed by the supervisors of FOR,
and will be analyzed by IOTSP. The data resulting from these analysis will be used
both for planning interventions in pilot fields in Action C.4, and to assess the impact of
the application of the practices, in Action D.2.

5.2 Methodology

5.2.1 Leaf sampling/primary sampling management

The proper leaf sampling is a precondition for the correct execution of leaf analysis.
The reason is that in evergreen trees there are simultaneously leaves of different ages
that show significant variations in the concentration of nutrients. The aim is to select
the first fully developed leaves (summer sampling), or leaves 5-6 months old (autumn
sampling). The samples size should be at least 150 leaves from olive tree and 50 from
citrus, for each sample (about 15 trees). The obtained samples are placed in a small
fridge until the completion of the fieldwork. The shipment of the samples in IOTSP
should be done within the next 48 hours.

5.2.2 Sampling and processing in the lab

e Each leaf sample that is inserted in the labs of IOTSP takes a code number and
recorded in a leaf analysis book.

e Samples will be washed.

e Samples will being dried at 105 °C, for at least 48 hours.

e The dried samples will be pulverized in a grinder

e Samples will be analysed for the identification of total nitrogen

e Samples will be analysed for the identification of remaining nutrients

5.3 Frequency of recording and partner responsibilities

Leaf sampling and analysis are taking place at all the 10 pilot farms, for every
sampling period. Sampling is performed in the part of the application and in the part
of the Control. The time of sampling is common for both the citrus and the olive tree.
The first sampling period takes place during autumn (Octomber - Novmeber), while
the second takes place in July of each year. Sampling should be executed after the
first autumn rainfalls. Responsible for the sampling, the proper management and the
shipment to the IOTSP laboratory are the FOR supervisor agronomists. The storage
and the analysis of the samples and the data processing will be carried out by the
scientific staff of IOTSP.
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5.4 Data quality control

Quality control of leaf sampling and analysis, as in all cases, carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of satisfactory execution for analysis and
control of test results
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6. PROTOCOL M.6: NITRATE LEACHING

6.1 Introduction

In the project LIFE AgroClimaWater, the nitrate nitrogen losses will be estimated by
leaching in the pilot farms. This procedure leads to rapid determination of the nitrate
concentration in depth beyond the rhizosphere of plants. Furthermore, determination
of nitrate nitrogen will take place in samples of water and soil from the surface runoff
in olive orchards located in areas of high gradient. This procedure is described in
protocol M.9.

6.2 Methodology
6.2.1 Soil sampling

The sampling procedure has already been described in protocol M.4. Due to the small
amount of land required for the analysis, the process is modified by taking simple
samples and by performing more tests per case.

6.2.2 Sampling and processing in the lab

e Each leaf sample that is inserted in the labs of IOTSP takes a code number and
recorded in leaf analysis book.
e All the samples are placed to the fridge until the analysis procedure.

6.2.3 Nitrate leaching

e The initial sample is divided into two parts: a) the amount of 100 g that will be
used for determination of nitrate and b) the amount of 200 g that will be used
for the estimation of soil moisture.

e The sample, which will be used for the estimation of soil moisture, is placed in
a drying oven at 40°C. After 48 hours measurement of weight is taking place
and repeated every 24 hours until the sample shows a weight loss greater than
5%.

e From the sample, which will be used for determination of nitrate, an amount of
25¢g are placed in a falcon tube and 25 ml of deionized water are added to this
amount. Then, the tube is shaking for 20 minutes.

e The resulting suspension is placed in an eppendorf tube and is centrifuged for
two minutes at 12,000 rpm

e The resulting solution is measured by a Nitracheck device.

6.3 Frequency of recording and partner responsibilities

The described soil sampling and analysis procedure concern all the 10 pilot farms, for
every sampling period. The sampling frequency would be as follows:

e 1%t sampling: at the middle of the irrigation period (July)

e 2" sampling: after the irrigation period (September)

e 3 sampling: after the first intensive rainfalls (November)
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e 4% sampling: at the middle of the raining season (end of January - beginning

of February)
e 5% sampling: at the end of the raining season (April)

Responsible for the sampling, the proper management and the shipment to the IOTSP
laboratory are the FOR supervisor agronomists. The storage, the analysis of the
samples and the data processing will be carried out by the scientific staff of IOTSP.

6.4 Data quality control
Quality control of leaf sampling and analysis, as in all cases, carried out in two phases:

e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of satisfactory analysis execution and checking

of test results
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7. PROTOCOL M.7: RECORDING OF IRRIGATION WATER
USE

7.1 Introduction

The irrigation water use is an important parameter for the evaluation of water use in
relation to the irrigation plan that is implemented through the IOTSP instructions.
Therefore, a detailed and regularly recording of the number of irrigations and the
amount of water consumed is necessary. In this protocol, instructions for the
recording of water use are provided, both for the application section and for the
“Control” section in each field.

7.2 Methodology

The most important part of this process is the regular and accurate recording of the
data. For the recording process, hydrometers will be installed into the pilot irrigated
fields. According to this, the water supply of the field is made from a central water
supply point, where there is already installed the Hydrometer A. Producers must
record the evidence of this hydrometer before and after each irrigation. To confirm the
actual amounts of water that ended in a pilot field, the installation of the Hydrometer
B will take place during this project. In each pilot irrigated field, will also exist the
Hydrometer C that only records the amount of water applied to the application section.
Based on the above, the calculation of water use is made by the supervisor
agronomist as follows:

e Amount of water applied in “Control” section (m?3) = Indication B - Indication C

e Amount of water applied in “Applications” section (m3) = Indication C

e Deviations from the total amount recorded from producer (m?3) = Indication A -

Indication B

7.3 Frequency of recording and partner responsibilities

The described recording of water use concerns all the 10 pilot farms. Responsible for
the recording before and after of each irrigation, from the 3 hydrometers are:

e Hydrometer A: producer

e Hydrometer B: supervisor agronomist

e Hydrometer C: supervisor agronomist

The recording indications frequency will depend on the number of irrigations taking
place. The initial reading of the hydrometer and the final reading at the end of
irrigation should be recorded. Then, the data will be sent to IOTSP.

7.4 Data quality control

The quality control of the proper recording carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirm of the proper functioning of the hydrometers and of
the irrigation system, based on recorded indications.
e 2" control stage :
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Responsible: IOTSP scientific staff / RodaxAgro

Procedure: Confirmation of the correct application of irrigation based on
the irrigation plan (IOTSP). Records quality control on AWMS Forms
(RodaxAgro)
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8. PROTOCOL M.8: RECORDING FRUIT YIELD

8.1 Introduction

The application of a different plan of irrigation and fertilization can significantly affect
the fruit yield, especially in non-irrigated fields. The lack of water affects all the
important parameters that determine the level of production, such as photosynthesis,
the intake of nutrients and the metabolic activity within the cells. The recording of fruit
yield in the application section and in the control section of the pilot farms is very
important because it directly affects the water use and the effectiveness of other
cultivation practices.

8.2 Methodology

Regarding the harvest process, the case of olive trees has the advantage that is
completed in one stage, in contrast with the citrus trees in which harvests may be
more during the growing season. However, the methodology to be followed by the
producers should be the same in both cases.

Supervisor agronomists of FOR should be aware of the estimated harvest time in pilot
fields and be present in the field during harvest. In any case, they should have visited
the field before harvest and have informed the producer for the procedure that will be
followed. The producer must harvest separately each section of the field.

The producer should also transfer and separate weigh the fruits from each portion and
not mixed them with the output from other fields. The fruit quantities will be recorded
in the AWMS forms and will be delivered to the supervisor agronomists.

8.3 Frequency of recording and partner responsibilities

Responsible for the fruit yield recording are the producers under the supervision of the
FOR agronomists. The recording will take place every year and during every harvest,
with separate records for the application and control sections.

8.4 Data quality control

The quality control of the proper recording carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirm of the correct recording and comparison with the
estimating production before harvest.
e 2" control stage:
o Responsible: IOTSP scientific staff / RodaxAgro
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9. PROTOCOL M.9: SAMPLING AND ANALYSIS OF
RUNOFF SAMPLES OF WATER AND SOIL

9.1 Introduction

During the LIFE AgroCLimaWater project traps will be installed for the collection of soil
and water from surface runoff in two olive orchards fields with a significant slope.
These traps will help collect samples without human intervention, but should be
maintained by the FOR agronomists, who will have the responsibility to obtain the
samples.

9.2 Methodology

9.2.1 Sampling and samples management

After intensive rainfalls, soil and water are transferred through runoff at the lower
portion of the trap where there is a hole and by gravity they transferred into a vessel.
After the rainfall season the FOR agronomist will collect the soil and water samples
from the vessel. The measurements can be completed in-situ or alternatively, the
vessel will be transported on the FOR laboratories for performing the measurements.
The samples will be sent for analysis to IOTSP. After the arrival of the samples at
IOTSP, the soil samples will be dried and weighed. Being weighed before and after
drying, shows the net weight of the soil and the moisture content.

9.2.2 Analysis

In the soil samples the organic substance rate, NO3-N, P and K, are estimated
according to the procedure described in Protocol M.4. In water samples, after having
filtered to remove solid particles the estimation of NOs-N, P and K is carried out, as
indicated in protocols M.5 and M.6.

9.3 Frequency of recording and partner responsibilities

The sampling of soil and water and the analysis process concern only two pilot fields
per region, which are located in areas with significant slope. Each sampling in the pilot
fields is performed for a soil sample and a water sample from the segment of the
applications and the corresponding number of samples from the control segment. The
time period of sampling is the rainfalls season of each year (November to March). The
exact sampling time will be determined in consultation of the supervisor agronomists
with the IOTSP, after the evaluation of the meteorological data of each area. Overall,
at least two samples per rainy season (beginning and end of the season) will take
place, but the number can be changed according to the weather conditions.
Responsible for the sampling, the proper management and the shipment to the IOTSP
laboratory for analysis are the FOR supervisor agronomists. The further procedure for
management, storage and analysis of the samples and the data processing will be
carried out by the scientific staff of IOTSP.
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9.4 Data quality control
The quality control of the proper sampling and analysis procedure carried out in two
phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples

e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of satisfactory analysis execution and checking

of test results
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10. PROTOCOL M.10: MONITORING METEOROLOGICAL
DATA

10.1Introduction

The proper use of water resources is a necessity in areas with lack of water.
Therefore, the last few years, considerable efforts are made to increase the efficiency
of irrigation water through better management.

Because of the lack of irrigation planning, farmers irrigate empirically and sometimes
they increase the amount of irrigation water, especially when the price is low. As a
result, about 20% of the irrigation water is lost. In this context, the recording of
meteorological data and the irrigation according to the actual needs of crops, such as
those affected by the prevailing climatic conditions, helps the efficiency use of
irrigation water. For this purpose, in the project LIFE AgroClimaWater, meteorological
data will be collected for each pilot area.

10.2Methodology

In order to follow proper irrigation practices, in the pilot areas (Platanias and Mirabello
basin), meteorological data from stations of the areas should be used. Specifically, for
Platanias basin, already is established a meteorological station from 1980 (Tavronitis
village area). However for more accurate estimation of water conditions and of
irrigation needs an additional Davis type meteorological station will be installed, in the
area of the 10 pilot farms (Voukolies village area).

Respectively, for the area of the basin Mirabello the estimation of the irrigation needs,
in the context of current and future climate conditions, will take place based on a
Davis type meteorological station that will be installed in one of the irrigated fields of
Milatos Beach.

All the above meteorological stations will provide continuous measurements of many
meteorological parameters such as: a) air temperature, b) precipitation, c) solar
radiation intensity, d) air humidity, e) wind direction, and z) wind speed.

The transmission of the above meteorological data of the respective stations (data
collection platform) will be done via mobile communications - telemetric system
(communication subsystem) (Tauronitis) or online (Davis stations), while the
concentration and processing will take place in a central computer (base station) in
the IOTSP (Laboratory of Water Resources and Irrigation). At the same time, some
regular intervals should be done in order to maintain the operation of the telemetric
stations.

10.3Estimation of irrigation needs

The estimation of irrigation needs for each culture (olive and citrus trees) for both the
pilot areas, determined by the soil and climatic conditions, crop coefficients, and the
growth stage. Specifically, the calculation of irrigation dose will be based on the
information on each region, soil type, crop, age of the trees, and the time of the
previous irrigation.

Specifically, based on the statistical analysis of meteorological parameters which are
obtained in real time, the reference evapotranspiration will be determined (ETo) in
mm / day, the effective rainfall (Peff) in mm / day which is 0.8 of the total (Ptot)
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rainfall and the culture evapotranspiration ETcrop, calculated from ETo multiplied by
the crop coefficient Kc.

The values of crop coefficient Kc for each stage of development is calculated by
adapting experimental data for the region of Crete. The crop coefficient (Kc) can take
different values based on age or lack of water resources.

In cases of reduced water availability in the area (dry periods) the needs for water at
critical stages of plant growth will be calculated (implementation of deficit irrigation).
Based on the above, the staff of IOTSP will determine the irrigation dose for each
irrigated pilot field. This information will be transferred to the FOR agronomists, to
implement the irrigation per field and to record the quantities of water that will be
used.

10.4Frequency of recording and partner responsibilities

The recording of meteorological data is a continuous and automated process. The
quality of the data will be checked periodically by the IOTSP staff, as the recording
continues normally, without interval gaps or unfilled parameters, which may
correspond to individual sensor failures. If this occurs, the process of the in-situ check
of the station will be initiated.

The FOR is not involved in the data recording. However, they may asked if it is
necessary to control a problem in the data stream.

10.5Data quality control

The data quality control will be as follows:
e 1%t control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of the correct operation of the recording
system on a daily basis. Report problems. Collection and processing of
the results.
e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Periodic monitoring of summary data for each region and
checking of the irrigation advices that will arise based on the
meteorological data.
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PART B — PROTOCOLS FOR THE ITALIAN SITES
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INTRODUCTION

According to the farm specific action plans that have been reported in Deliverable
C.3.1, the list of monitoring actions in the pilot farms are as follows:

e M.1: Recording of applications in control and demonstration plots

e M.2: Recording of soil moisture

e M.3: Recording of leaf area index (LAI)

e M.4: Soil sampling and analyses

e M.5: Leaf sampling and analyses

e M.6: Nitrate leaching

e M.7: Recording of irrigation water use

e M.8: Fruit yield

e M.9: Biomass from pruning

e M.10: Biomass from weed mowing

e M.11: Biomass from thinning

e M.12: Nutritional balance

e M.13: Monitoring of meteorological data
e M.14: Organic fertilizers analysis

e M.15: Irrigation water analysis

Based on the descriptions of monitoring parameters mentioned in the project
proposal, the analogy with the above mentioned monitoring codes (M.**) is presented
on the following Table:

Table 2: Analogy of monitoring parameters in Italian pilot areas and farms as
compared to the project proposal

Parameter according to the Analogy with Remarks

proposal protocol monitoring
code
Soil moisture data sets M.2: Monitoring of soil --
moisture

Leaf Area Index (LAI) M.3: Recording of leaf --

area index (LAI)

N analysis M.6: Nitrate soil Nitrate analyses in soil

content

samples

Soil nutrient content data sets

M.4: Soil sampling and
analyses

Refers to sampling and
analysis of soil samples

Leaf nutrient content data sets

M.5: Leaf sampling and
analyses

Refers to sampling and
analysis of leaf samples

AWMS forms and calendars

M.1: Recording of
applications in control
and demonstration
plots

M.7: Recording of
irrigation water use
M.8: Fruit yield

Refers to recording of
cultural practices applied,
the irrigation events
(timing and amount) and
yield by filling the relevant
AWMS forms

Meteorological data sets

M10: Monitoring of
meteorological data

Irrigation data sets

M.7: Recording of
irrigation water use

Refers to recording of
irrigation water usage by
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filling the relevant AWMS
form
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1. PROTOCOL M.1: RECORDING OF CULTURAL
PRACTICE APPLICATIONS IN CONTROL AND
DEMONSTRATION PLOTS

1.1 Introduction

The recording of cultural practices for the 10 pilot farms will continue for all the 3
cultural seasons by completing the AWMS forms. For the recording of specific
parameters which are different, comparing to the general, either in data quantity or in
procedure and frequency. For these parameters, there are separate chapters
(protocols) including in this report. These protocols are: a) Recording of irrigation
water use (Protocol M.7) and b) Recording of fruit yield (Protocol M.8).

1.2 Frequency of recording and partner responsibilities

The recording in the AWMS forms is frequent and after the completion of each action.
Every month, the supervisor agronomist from AFI should be informed of the activities
carried out during this period by the producer. The supervisor agronomist is also
responsible for the recording of the application of the cultural practices. The producer
is not responsible to know and record the specific practices in the demonstration plot.
The forms META 1.1.2a, META 2.1.1a.1, META 2.1.1a.2, META 4.3 have to be
compiled by farmers in 10 pilot sites as regards the traditional parts for the related
activities. The forms META 1.1.1, META 1.1.2b, META 1.1.2c, META 1.2.2, META
1.2.3a, META 1.2.3b, META 1.3.1, META 2.1.1b, META 2.1.2, META 2.1.6, META
2.2.1.2, META 3.2.1, META 3.2.2, META 4.3, META 4.3a, META 4.3b, META 4.4.
related to the activities in 10 pilot sites, have to be compiled by the AFI supervisor
agronomist.

1.3 Quality control procedure

The quality control of the recording data in the AWMS forms, as in all cases, carried
out in 2 phases:
e 15t control stage:
o Responsible: AFI supervisor agronomist
e 2" control stage:
o RodaxAgro
The above control stages concerning all the cultural practices, which are recorded
either by the producer or by the supervisor agronomists.
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2. PROTOCOL M2: SOIL MOISTURE

2.1 Introduction

Soil water content monitoring is important because it permits to calculate the
irrigation volume to apply. In order to verify the correct application of the water
balance and the suitability of the irrigation method and its management, soil moisture
sensors will be installed in the irrigated innovative part of each pilot site.

2.2 Description of methodology

Soil water content is measured in continuous and a data download should be
performed at intervals of 7-10 days. The sensors will be installed at different depths,
as written below:

e 2 Citrus pilot sites:5 depths (10-20-30-40-50cm), Sentec probe

e 2 Apricot pilot sites: 5 depths (10-30-50-70-90cm), Sentec probe, and Netafim

station with soil moisture sensors at 20-40-60 cm

e 3 Peach pilot sites: 5 depths (10-30-50-70-90cm), Sentec probe

e 1 Olive pilot site: 5 depths (10-30-50-70-90cm), Sentec probe

e 1 Olive pilot sites: WatchDog - SM100 (30-60 cm)
The accuracy of the probes can be increased with specific calibrations based on the
type of soil in which they are installed.

2.3 Analysis procedure and data quality control

Installation, calibration and data acquisition will be carried out by UNIBAS personnel.
The user should always know if the memory and the battery are sufficient for saving
data and taking new measurements before starting a measuring set. It would be also
good for the user to save the measurements after each set and to erase previous
recordings when the use of available memory reaches 80%.
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3. PROTOCOL M.3: RECORDING OF LEAF AREA INDEX
(LAI)

3.1 Introduction

Leaf Area Index (LAI) is defined as the area of the leaf surface per unit of surface area
and can be deduced by measuring how much the Radiation is attenuated and how
many passages through the canopy. LAI is a very useful parameter to provide
information on relationship between plant and atmosphere (e.g. evapotranspiration
and carbon fluxes). Monitoring of distribution and variations of LAI is therefore
important for plant growth assessment.

3.2 Description of methodology

The LAI2000 measures the Leaf Area Index through a minimum of 10 measures, of
which 5 are made over the canopy and 5 below. For all measurements the sensors
must be turned to the sky.
Before starting a measurement:

e calibrate the sensors

e synchronize the clocks

e make the remote console setting (over the headlight)

¢ readings under the canopy (bottom on the ground)

e data elaboration (operation that can be done inside)

e download data

3.3 Frequency of recording

LAI will be measured once a year on three plants per two parts (traditional and
innovative) per each pilot site during summer for three implementation years.

3.4 Quality control

The use of LAI2000 instrument will be carried out by UNIBAS personnel and will not
require permanent instrument installation in the orchard.
The quality control will be carried out in two phases:
e 1t control stage:
o Responsible: UNIBAS scientific staff executes measurements in the field
o Space/Time: Direct control after taking measurements in the field
e 2" control stage:
o Responsible: UNIBAS scientific staff, after the data downloading
o Space/Time: Within five days of receiving the measurements.
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4. PROTOCOL M.4: SOIL SAMPLING

4.1 Introduction

The soil nutrient content is important for knowing the starting amount of micro and
macro elements needed for plant growth. In addition, it is also necessary to define soil
chemical-physical and hydrological characteristics for irrigation planning.

4.2 Description of methodology

4.2.1 Sampling procedure (field work)

e Follow a grid sampling scheme;

e Avoid sampling in an abnormal area;

e For each homogeneous area for pedological characteristics, take at least 10
sub-samples close to the row;

e Consider the following depths: 0-20 and 20-40 cm in Drupaceae and 0-30 and
30-60 cm for citrus and olive;

e Measure the 10 sub-samples taken for each homogeneous area and extract
about one kilogram of soil by placing it in a plastic bag;

e The collected samples must be delivered to the analysis laboratory as soon as
possible, preserving them refrigerated.

4.2.2 Lab analyses

Soil agronomic analysis include as follows:

e Identification of soil pH;

e Identification of soil electrical conductivity (EC);

e Identification of soil granulometry;

e Identification of total CaCOs;

e Identification of organic matter;

e Identification of available phosphorus (according to Olsen);

e Identification of exchangeable forms of macroelements (K, Ca, Mg);
o Identification of available forms of microelements (Fe, Zn, Mn, Cu);
e Water retention curve.

4.3 Frequency of recording and partner responsibilities

Soil samples for soil characterization will be taken at the beginning of the
implementation period (February 2017) in each of the 10 pilot sites.

In addition, during the period of October — November of each implementation year a
complete soil analysis will be performed.

Responsible for taking soil samples are AFI agronomists, while the responsible of the
proper management and the shipment to the laboratory are the UNIBAS personnel.
The analysis of the samples and the data processing will be carried out by external
laboratory.
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4.4 Quality control

Quality control of soil sampling and analysis, as in all cases, carried out in two phases:
e 1%t control stage:
o Responsible: AFI agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: UNIBAS scientific staff
o Procedure: Confirmation of satisfactory execution of analysis and
checking of the test results.
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5. PROTOCOL M.5: LEAF SAMPLING

5.1 Introduction

The nutrient content in leaves is important for evaluating nutrition balance and
defining a suitable fertilization plan.

5.2 Description of methodology

5.2.1 Sampling procedure (field work)

The samples size should be at least 50 for apricot, for each sample (about 15 trees).
The obtained samples are placed in a small fridge until the completion of the
fieldwork.

e Selection of plants to sample the leaves

e Selection of branches to sample the leaves

e Selection and number of leaves to be sampled
Samples will be analysed for the identification of total nitrogen and the remaining
nutrients.

5.3 Frequency of recording

The sampling will be made once a year for the three implementation years for one
pilot farm. Do not sample in case of rain.

5.4 Quality control

The sampling will be made by the AFI personnel and will be delivered to UNIBAS,
which will provide samples to the laboratory for analysis.
Quality control of leaf sampling and analysis, as in all cases, carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: IOTSP scientific staff
o Procedure: Confirmation of satisfactory execution for analysis and
control of test results
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6. PROTOCOL M.6: NITRATE SOIL CONTENT

6.1 Introduction

Nitrogen monitoring is important because the nitric form (NOs.) is very mobile in the
soil through the circulating solution. An excess of irrigation volumes or significant
rainfall events increase the risk of N leaching and contamination of the aquifers.

The Metapontino area in the Agri sub-basin in Italy is a NVZ area (Nitrate Vulnerable
Zone). For this reason, the addition of N as mineral fertilizers requires careful
assessment of N soil availability. It is generally accepted that, if there is a nitrate level
between 15 and 20 ppm (under 25-30 kg N/ha, 0.5 m deep, 1.4 t/ha apparent
density, with irrigation method wetting the entire surface), it is not advisable to add N
as mineral fertilizer.

6.2 Description of methodology

6.2.1 Sampling procedure and laboratory analysis

2 lysimeters will be installed near the area wetted by irrigation, at a depth of 25 and
50 cm. Monitoring N content in the soil will be performed by analyzing the 1:1
aqueous solution with Nitracheck 404 (Merkoquant) in order to determine the
concentration of nitrates (ppm - mg / Kg). Through a conversion factor, this value can
then be transformed into the content of the element (Kg/ha).
Step of N analysis:
1. Sampling in multiple points (10) into the field;
2. Remove foreign bodies (pieces of wood, leaves, stones, etc.);
3. Sieving (2 mm);
4. Homogenize the sample and withdraw one or more sub-samples of about 40-
50g;
5. A well-known weight soil shall be placed in a stove (105 ° C) to determine the
percentage of moisture;
6. A known volume of distilled water (preferably in the ratio 1: 1) is added to
another well-known weight soil;
7. Shake vigorously until the particles are fully dispersed in water;
8. Filter and centrifuge (12000 rpm 3-4 min);
9. Read NOs (mg/l)with Nitracheck 404 (Merkoquant);
10. Elaborate data through a conversion factor into the content of the element N

(Kg/ha).

6.3 Frequency of recording

Sampling for nitrate determination will be carried out every 15 days during the
vegetative growth season (from March to October for the three implementation
years).

6.4 Quality control

Quality control of soil sampling and soil nitrate content analysis, as in all cases, carried
out in two phases:
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e 1%t control stage:
o Responsible: FOR agronomists (sampling)
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: UNIBAS scientific staff
o Procedure: Confirmation of satisfactory analysis execution and checking
of test results
Soil sampling will be performed by the AFI agronomists and delivered to the UNIBAS
personnel, which will be responsible of laboratory analyses.
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7. PROTOCOL M.7: RECORDING OF IRRIGATION WATER
USE

7.1 Introduction

In the Metapontino area is still spread an empirical approach to irrigation not based on
scientific assumptions. Therefore, a detailed and regularly recording of the number of
irrigations and the amount of water applied is necessary. In this protocol, instructions
for the recording of water use are provided, both for the traditional part and for the
innovative one in each field.

It will be also necessary to compile the daily water balance related to the crop need
and to the pedoclimatic conditions.

7.2 Description of methodology

One of the most important parts of this process is the regular and accurate recording
of the irrigation volumes. For the recording process, two water-meters will be installed
into the pilot irrigated fields, in the traditional and innovative parts, respectively.
The innovative irrigation management involves the monitoring of soil moisture and
environmental parameters (meteorological data, see 1.13) in order to compile a daily
water balance, aimed at optimizing water management and increasing the efficiency of
single water unit utilization.
The main steps are as follows:

e Soil sampling

e Environmental and meteorological data recovering

e Filling of excel file

Estimation of irrigation needs
As regards Crop water use, it was calculated according the evapotranspiration method
by the following equation:

ETc = ETo * Kc * Kr
where ETo is the reference crop evapotranspiration and Kc is the crop coefficient. Kr is
a reduction coefficient accounting for the percentage of the ground surface covered by
the crop (Fereres and Castel,1981; Girona et al., 2002). ETo was measured from
meteorological station.
Water requirement (WR) of the innovative part from pilot sites were calculated on
daily basis through the relationship of the simplified water budget using the following
equation:

WR = ETc - Er
where Er stands for effective rainfall (Dastane 1974). The irrigation volumes were
calculated by considering an efficiency of 0.9 of the drip irrigation method. (Dichio et
al., 2007).

7.3 Frequency of recording and partner responsibilities

During the irrigation season, the UNIBAS personnel will determine the soil water
content by downloading data from soil moisture sensors datalogger each 15 days.
UNIBAS personnel will also detect values provided by meteorological station (ETO,
rainfall...) in order to fill in the excel file of “daily water balance”.
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Producers must record the evidence of hydrometers before and after each irrigation.
The recording indications frequency will depend on the number of irrigations taking
place. The initial reading of the water-meters and the final reading at the end of
irrigation should be recorded. Then, the data will be sent to UNIBAS.

7.4 Quality control
The quality control of the proper recording carried out in two phases:
e 1%t control stage:
o Responsible: FOR agronomists
o Procedure: Confirm of the proper functioning of the water-meters and of
the irrigation system, based on recorded indications.
e 2" control stage :
o Responsible: UNIBAS scientific staff / RodaxAgro
o Procedure: Confirmation of the correct application of irrigation based on
the irrigation plan (UNIBAS). Records quality control on AWMS Forms
(RodaxAgro)
The elaboration of the water balance will be entirely carried out by UNIBAS.
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8. PROTOCOL M.8: FRUIT YIELD

8.1 Introduction

The application of a different plan of irrigation and fertilization can significantly affect
the fruit yield, especially in non-irrigated fields. The lack of water affects all the
important parameters that determine the level of production, such as photosynthesis,
the intake of nutrients and the metabolic activity within the cells. The recording of fruit
yield in the application section and in the control section of the pilot farms is very
important because it directly affects the water use and the effectiveness of other
cultivation practices.

Yield will be evaluated both in the traditional part and in the innovative one per each
pilot site.

8.2 Description of methodology

Regarding the harvest process, the case of olive trees has the advantage that is
completed in one stage, in contrast with the citrus, apricot and peach trees in which
harvests may be more during the growing season. However, the methodology to be
followed by the producers should be the same in all cases.

Supervisor agronomists of AFI should be aware of the estimated harvest time in pilot
fields and be present in the field during harvest. In any case, they should have visited
the field before harvest and have informed the producer for the procedure that will be
followed. The producer must harvest separately each section of the field.

The producer should also transfer and separate weigh the fruits from each portion and
not mixed them with the output from other fields. The fruit quantities will be recorded
in the AWMS forms and will be delivered to the supervisor agronomists.

8.2.1 Sampling procedure (field work)

Sampling fruits from 15 plants per each thesis (traditional and innovative parts) at
harvest, calculating the total weight and number of fruits each plant, in order to
estimate yield on the basis of the total number of plants in the orchard.

8.3 Frequency of recording

The recording will take place every year for 3 years of implementation and during
every harvest, with separate records for the innovative and traditional parts.

8.4 Quality control

The harvest phase will see the collaboration of AFI personnel and farmers, with the
supervision of UNIBAS.
The quality control of the proper recording carried out in two phases:
e 1%t control stage:
o Responsible: AFI agronomists
o Procedure: Confirm of the correct recording and comparison with the
estimating production before harvest.
e 2" control stage:
o Responsible: UNIBAS scientific staff / RodaxAgro
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9. PROTOCOL M.9: BIOMASS FROM PRUNING

9.1 Introduction

In order to determine the total biomass produced in the orchard agro-system, it is
necessary to monitor the organic carbon inputs in the three years of activity in
orchards.

9.2 Description of methodology

Pruning material will be sampled for 5 plants per thesis; the collected material will be
weighed. A representative sub-sample will be placed in the oven for dry weight
determination.

In the olive groves the number of plants to be sampled can be reduced to 3 per thesis.

9.3 Timing of sampling/analysis and workflow

Sampling will be carried out in winter (winter pruning) and spring/summer (summer
pruning). The period depends by crop.

9.4 Quality control

AFI personnel will collect the representative samples and deliver them to UNIBAS
personnel for dry matter determination.
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10. PROTOCOL M.10: BIOMASS FROM WEED MOWING

10.1Introduction

In order to determine the total biomass produced in the orchard agro-system, it is
necessary to monitor the organic carbon inputs during the three implementation years
in the orchard.

In the innovative thesis will be applied the practices of no tillage and cover crops with
spontaneous herbaceous essences. Weed mowing for their control will be planned at
particular moments of increased nutrition competition between plant and cover crops
and in order to permit the application of practices as thinning, pruning and harvest.

10.2Description of methodology

In three areas of approximately 1m x 2m located between the row and the inter row
will be sampled the mowed biomass of cover crops. It will be weighed and a
representative sample of about 1kg will be placed in a oven at 65°C until reaching the
constant weight for the determination of the dry matter.

10.3Frequency of recording

Samples will be collected and analysed after each weed mowing (during
spring/summer).

10.4Quality control

AFI personnel will collect the representative samples and deliver them to UNIBAS
personnel for dry matter determination.
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11. PROTOCOL M.11: BIOMASS FROM THINNING

11.1 Introduction

In order to determine the total biomass produced in the orchard agro-system, it is
necessary to monitor the organic carbon inputs during three implementation years in
the orchard.

11.2Description of methodology

During the fruit thinning it will be necessary to determine the weight of the thinned
fruits for 5 plants per thesis. A representative sample of about 1 kg will be placed in
an oven at 65 ° C until reaching the constant weight for the determination of the dry
matter.
In the olive groves the number of plants to be sampled can be reduced by 3 per
thesis.

11.3Frequency of recording

Samples will be collected and analysed after fruit thinning, once per year in each pilot
site.

11.4Quality control

AFI personnel will collect the representative samples and deliver them to UNIBAS
personnel for dry matter determination.
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12. PROTOCOL M.12: NUTRITIONAL BALANCE

12.1Introduction

At the beginning of the vegetative season during each of three implementation years,
a nutritional balance will be compiled based on the real crop requirements. For the
compilation of the nutritional balance the contribution of mineral elements from the
irrigation practice and the application of compost as well as the recycling of pruning
and biomass will be considered. For nitrogen from leaves and pruning material a
recycling rate of 50% is assumed, in view of the losses due to the mineralization
process. All other elements were considered recycled at 100%. For plant nutrition, the
possible addition of mineral elements from irrigated water will be considered,
therefore chemical tests of irrigation samples will be performed (see M15).

12.2Description of methodology

Considering the amount of biomass measured for fruits, cover crops and pruning
residues, it is possible to estimate the amount of mineral elements absorbed and
removed.
In particular, it will be necessary to collect the data needed to compile the nutritional
balance:

e Yield;

e Added Compost;

e Irrigation volumes applied in the previous season;

e Pruning residues;

e Cover crops;

e Each fertilization addition (date and amount);

e Soil nitrate content detection.

12.3Frequency of recording

The necessary data needed to compile the nutritional balance will be collected every
time that a cultural practice referred above is applied.

12.4Quality control

A spreadsheet for the nutrition balance will be filled by UNIBAS personnel on the basis
of data collected by AFI personnel.

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 50/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

13. PROTOCOL M.13: MONITOING OF
METEOROLOFGICAL DATA

13.1Introduction

The proper use of water resources is a necessity in areas with lack of water.

For this reason, the recording of meteorological data and the irrigation according to
the actual needs of crops, increase the efficiency use of irrigation water. For this
purpose, in the project LIFE AgroClimaWater, meteorological data will be collected for
each pilot area.

Meteorological data related to the Agri sub-basin will be provided by the Lucano Agro-
Meteorological Service (SAL-ALSIA, Basilicata Region), and will be recorded by the
nearest meteorological stations at the pilot sites. In addition, a meteorological station
by Netafim will be installed in one apricot pilot site.

13.2Description of methodology

In order to follow proper irrigation practices, meteorological data from stations of the
areas should be used.
The meteorological stations will provide continuous measurements of the following
parameters will be monitored each 15 days:

e Hours of cold - daily;

e Hours with temperatures below 7 © C - daily;

e Temperature (° C) - min, max, med - daily;

e Relative humidity (Ur) - min, max, med - daily;

e Rainfall (mm) - daily;

e ETo - evapotranspiration.

13.3Frequency of recording and partner responsibilities

The recording of meteorological data is a continuous and automated process. The
quality of the data will be checked periodically by the UNIBAS staff.

The FOR is not involved in the data recording. However, they may asked if it is
necessary to control a problem in the data stream.

13.4Quality control

The data quality control will be as follows:
e 1t control stage:
o Responsible: UNIBAS scientific staff
o Procedure: Confirmation of the correct operation of the recording
system on a weekly basis. Report problems. Collection and processing of
the results.
e 2" control stage:
o Responsible: UNIBAS scientific staff
o Procedure: Periodic monitoring of summary data for each region and
checking of the irrigation advices that will arise based on the
meteorological data.
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UNIBAS personnel will be responsible for detecting data from the SAL-ALSIA stations
of the Basilicata Region closest to the pilot sites and to detect the above parameters

weekly.
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14. PROTOCOL M.14 ORGANIC FERTILIZERS ANALYSIS

14.1Introduction

Organic fertilization is important for restoring soil fertility. In order to propose organic
fertilizers as a valid solution, organic fertilizers should be chemically characterized to
evaluate the amount of elements.

14.2Description of methodology
14.2.1 Sampling procedure (field work)

10 t / ha, a random sample of approx. 1 kg has to be analyzed.
In particular, the following parameters will be analyzed:

e Organic Carbon (% p / p)

e Organic Nitrogen (% p / p)

° pH

e C/N

e Content in heavy metals (Cu, Zn, Mn, Mg, Fe ...).

14.3Frequency of recording

Samples will be collected and analysed after each compost application, once per year
in the innovative part of each pilot site.

14.4Quality control

AFI personnel will collect the representative samples and deliver them to UNIBAS
personnel for laboratory analyses.
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15. PROTOCOL M.15 IRRIGATION WATER ANALYSIS

15.1Introduction

In order to assess the quality of irrigation water, the content of mineral elements
derived from irrigated water, as well as salinity and heavy metals will be evaluated.

15.2Description of methodology

e Collect water from the point of delivery of the primary irrigation net (if there is
a pressure reducer) or directly under a dripper when there is no pressure
reducer after about 15 minutes from the beginning of irrigation.

e Keep samples refrigerated!

Water analysis include as follows:

e Suspended Solids;

e pH reaction;

e Electrical conductivity;

e Calcium, Magnesium, Sodium, Potassium, Carbonates, Chlorides, Sulfates,
Ammoniacal nitrogen, Nitric oxide, Nitrogenous Nitrogen, Phosphates, Iron;

e Microelements (Zn, Cu...).

15.3Frequency of recording

Water samples will be collected twice during the irrigation season (March-October) of
each implementation year (2017, 2018, 2019).

15.4Quality control

Quality control of water sampling and analysis, as in all cases, carried out in two
phases:
e 15t control stage:
o Responsible: AFI agronomists
o Procedure: Confirmation of satisfactory execution of sampling and
proper labeling of samples
e 2" control stage:
o Responsible: UNIBAS scientific staff
o Procedure: Confirmation of satisfactory analysis execution and checking
of test results
AFI personnel will collect samples and deliver them to UNIBAS personnel for
laboratory analyses, that will be performed by external lab.

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 54/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

APPENDIX I: PROTOCOLS FOR THE CRETAN SITES IN
GREEK

NMpwTtdKoAAO M.1: Kataypaen KOAAIEPYNTIKWV
TTPOKTIKWY OTO THAMO TWV EQAPUOYWYV KOl TOV HAPTUPO
yia KA0g mTIAOTIKO aypod

Mevika

H kaTtaypagry Tou ocuvoAou TwV KAAAIEPYNTIKWV MPAKTIKWV TOOO yia Toug 100 apxika
EMIAEYEVTEC aypoug, 600 Kai yia Toug 10 mAoTIKoUG aypoug kabe nepioxng 6a ouveyioel
va yivetal kal oTiG 3 KAAAIEPYNTIKEG NEPIOdOUG, CUUNAnpwvovTag Tig Popueg AWMS
(BA€ne oxeTikO napadoTeo Apdong A.2). H ouunAnpwon TWV CUYKEKPINEVWY Popumv
O0ev E€XEl AUEON OUOXETION ME TIC dpacTnpioTNTEG TNG Apdaong D.1, aAAd akoAouBei Ta
avaypa@opeva orto NapadoTéo TNG Apdong A.2 nou agopd TIC YEVIKEG odnyigg yia Tnv
epappoyn Tou AWMS. Eniong, ouvexiouv va ioxUouv Ta 00d avagépdnkav oTig
evnuUepwoeic/eknaideloslg Twv Apdoewv A.2 kal C.5 oXeTIkKd PE TNV CUPNARPWON TNG
®opuag kal TNV KAartavour| €pyacinv nou agopouv otouc 10 miAoTikoUg aypouc ava
nepioxn. MNa TNV KATaypagr] CUYKEKPINEVWY NAPAPETPWY Ol onoieg diagoponololvTal
O€ OXE0N HME TNV YEVIKN KaTtaypaen ortn ®oppa AWMS eite 60ov agopd Tnv noodtnTd
TV anapaitnTwv dedopévwy, €iTe Tnv Oladikacia kal Tn ouyxvoTNTa KATAypa®ng,
unapyxouv EexwploTa kepaiaia (MpwTokoAAa) oTto napov MNapadoTeo. AuTd apopoUlv TIG
KaTwO1 napapeTpouc: a) Kataypagr xpnong vepolU apdeuong oToUuC MAOTIKOUC aypouc
(MpwTdKOAAO M.7) kai B) MNKaTaypaer napaywyng kapnou (MpwTokoAAo M.8).

2UXVOTNTA KATAYPAPIG KAl KATANEPIOHOG EPYATIWV

H kaTtaypaen oTtic ®opueg AWMS eival ouvexng, epdoov unapxouv dpacTnplOTNTEG Nou
npénel va Karaypa@ouv, duEowC HETA TNV oAokAnpwon Toug. Ava 10 nuEpeg, o
emBAénwv yewndvog Ba npénsl va evNUEPWVETAl yia TIC dpacTnpiOTNTEG nMou
npayhaTonoinénkav oTo OUYKEKPIPMEVO didoTnua and NAsupdc napaywyouU, €iTe yid
0paoTnpIOTNTEGC nMou dagopolv To cUvVoAo Tou aypoU (n.X. €PApPOyn MNPAKTIK®V
(pUTONpPOOTACIAG) €iTE yia d3pacTnPIOTNTEG Nou e@apuolovral and Tov nNapaywyod Povo
oTto TUAMa «MapTtupa» (Control) Tou miIAoTikoU aypou (m.x. papuoyn Ainavong,
KAadeUaTOC, XOPTOKOMNAG, K.d. MPAKTIKWV MNou diagoponololvTdl wG Npoc ToV Tpono
n/Kalr Tov XpoOvo £@APUOYNG OE OXEON ME TO TUNMa €nidei€ng Tou aypou). Ma Tnv
€QApUOyn KAAANEPYNTIKWV MNPAKTIK®V OTO TUNMA €nid€iEng Tou aypou, uneubuvog yid
TNV Kataypagn €ivar o eMBAENwY yewnovog, o onoiog 6a npénsl va napakoAouBei kal
EVNUEPWVETAl Yyia TIC EPAPHOYEC ano Tov unslBuvo £pyoAdBo. O napaywyog Sev
givar unguBuvoG/apuodioc va yvwpilel kal va Karaypael TIG OUYKEKPILUEVEG
NPAaKkTIKEG Nou epapuolovral oTo TUNHA enideIENG ToUu aypou, Onwc £XEl TOVIOTEI
0Tn OXETIKN €knaideuon oTa nAaioia Tng Apdong C.5.

O1 kataypageg 1600 and Tov napaywyod, 6co kai and Tov unelBuvo yewnodvo, Oa
OUAAEyovTal kai Ba karaxwpouvTtal oTn Bdaon Asdopévwyv and Tov enifAgénovTta
YEWNOVO, ava TakTa xpovikda diacthuarta (10-30 nuépeg, avaloya MHE ToV POPTO
gepyaciag kabe enoxng).
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Mo10TIKOG EAeyXOG DedOPEVWIV
O MoIoTIKOG £AeyX0C TwV OedopEVWY nou Kataypapnkav oTic ®opuec AWMS, 6nwc os
OAEC TIC NEPINTWOEIG, NPAYHUATONOIEITAl O 2 QPACEIC:
e 1° gninedo eAeyxou:
o YneUBuvocg: EmMBAENWY yewnovog
e 2°eninedo eAEyxou:
o RodaxAgro
Ta napandvw enineda e€A€yXou a@opolVv OAEC TIC KAAAIEPYNTIKEC MNPAKTIKEG MoOU
KaTaypagovTal, €iTe AUTEC yivovTal o npwTo oTadio and Tov napaywyo, €iTe ano Tov

enIBAENOVTA YEWNOVO.
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NMpwTtékoAAo M.2: Kataypa@r uypaciag eda@oug

Eicaywyn

OI npoypauuaTIOMEVEG €eNEPPACEIC  OTOUC MIAOTIKOUG aypoUG avaueveral va
dlagoponoifoouv OIAQOPEC NAPANETPOUG, odnyovtag e&ite €upeoa (n.x. enineda
OpYAVIKNG ouadiac, uTokaAuwn, au&non anobrnkeuong vepoU anod BPOXONTWOEIC, KAM)
€iTe aGueoa (n.x. Tpononoinon MNPoypaupaTiogoU Aapdeuong) TNV MEPIEKTIKOTNTA TOU
€ddgoug oc uypaocia. MNa Tov Adyo auTto, n METPNON TNG uypaciag £dA®ouc &£Xouv
onuavTikn BapuTnTa yia TNV eniTeu&én KaAUTEPNC ANOTEAECUATIKOTNTAC OTn dlaxeipion
vepoU ot eninedo aypoU. Me oTdXo TNV KATAypaPn Twv NiBavov auTwv enidpacewy,
oTa nAaioia Tou épyou Ba npaypartonoinBouv WETPNOEIG €dAPIKAG Uypaciag o OAoug
TOUG MIAOTIKOUG aypoug, avda TakTd Xpovikd dlaoTriuaTta kal o otabepec O£oeig, e
xpnon €idIkwv aigbnTipwyv nou €xouv Tn duvaToTNTA TAUTOXPOVNG KATAYPAPNG TNG
€da@ikne uypaociac (% v/v) oec JlaPopPeTIKA BAOn. Zuykekpigéva Ba yivel xpnon
ai0dnTApwv PR-2 Tng eTaipeiag DELTA-T, pe duvaTtdTnTa PETPNONG uypaciag (% v/v) os
Baen 10, 20, 30 kail 40 cm (he Xpnon kKovTwv cwAnvwv npdéoBaong) kai 10, 20, 30, 60
kal 100 cm, pe XpNon HAakpwv owAnvwv npocBaong. O Adyol nou odnynoav aorn
OUYKEKPIMEVN EMIAOYI €XOUV va KAVOUV PETAEU AAAwV Kal oTnv nponyoUUEvn €uneipia
XPNong Twv oWANVwvV and Tou €niBAENOVTEG YEwWNOVOUCG, TOUAAXIOTOV Yia TNV nepIoxn
Tou MepapBEAAoU. Ze avTiBeon Pe PHETPNOEIC NoU NApBnkav oto napeABov, n guon Tou
LIFE Agroclimawater eniBdAAel Tnv UnNap&n UETPNOEWV O PeyaAUuTepo Badog, napd To
YEYOVOG OTI auto Oev €ival navta e@IKTO, €I0IKA OTOUG €AAIWVEG TNG NEPIOXNG
MepauBEAAOU, AOYWw QPUOIKWV MepiopiouwVv (Ooun Kal cuoTacn Tou £3Agoug, HeydAo
NocooTO NETPWV/BPaxwyv, KAN). O1I ueTprocic pEXp! Ta 40 cm kaAUunTouv To Babog onou
ouvnewg sugavileTal To HEYAAUTEPO NOCOOTO TWV PICWV WIKPNG DIAUETPOU, Ol OMOIEC
gival unglBUVeC yia TNV anoppo®naon vepoU Kal BpeNTIK®WV OTOIXEIWV, ONWC NPOKUNTEI
ano naAaloTepeC PEAETEG O eAalwveg oTnv Kpntn. MapdAAnAa, Ba sival kupiwg auTég
nou 6a xpnoigonoin®olUv yia NiBaveég TPOMOMOINOEIG TOU MPOoypaupaTiogol apdeuang
oTouC apdsudpevouc aypouc. O1 peTpnosic os peyaAUuTepo Babog Ba eival AlyoTepo
OUXVEC, JE 0TOXO Va KaTtaypaen n méavoTnTac anwAeiac vepoU PHEow Babiag dinbnong.
>TIC napaypd@oug nou akoAhouBouv Jiveral avaAuTikh neplypagry Tou Tponou
€£YKATAOTAONG TwV CWANVWV UNodoxnC TwV adiodnTnpwyv, Kabwc KAl Tou TPOnou ANYng
TWV WETPNOEWV. TO OUYKEKPIUEVO MPWTOKOAAO AMOTEAEI TO ANAPAITATO EVNHEPWTIKO
UAIKO, kaBw¢ Oa npayuatonoin®ei kal eni TOMOU €KNaideuon Kata Tn OlApKEld
E£YKATAOTACNC TWV OWANVWV NpooBacng oTouc MAOTIKOUC aypouc.

Mevikd yia To oUOTNHO HETPNONG UYpaoiag EBA@OUG
H oguokeun HH-2 Tng DELTA-T anoTeAEi TURKA TOU CUCGTANATOC HETPNONG KE aIoBNTrPES
PR-2, yia TIG oTIyHIdieg METPROEIC TNG €DAQIKNG uypaciac nou 6a npaypaTtonoindouv
oTo nAaiclo Tou npoypdupaTtoc AgroClimaWater. To ouoTtnua 6a napadobei oToug
TonikoUG YEWNOVOUG TOU NPoypANPaToC, ONwe Ppaiveral oTto Sxnua 1.
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Eik. 1: T'evikO 31AypaUHa TOU CUCTHHATOG HETPNONG UYpPACIag EdAPoug,
anoTeAoUpevo ano cuokeun HH-2 kal aiodnTripa pETpnong uypaciag PR-2

MNa ™n AQYn HeTpioswv, Ba npenel va €xel nponynBei n €ykataoTaon TV CWANVV
Unodoxnc Twv aiodntnpwyv ge otabepeg Boeic. O owAnveg unodoxnc (npdoBacng) Ba
TonoBeTnBoUv and To Npoowniko Tou IOTSP aToug MAoTIKOUG aypouc.

Eykatdotaon cwARvwy utrodoxng

MNa Tnv €ykataoTaon Twv owAnRvwv unodoxng 0a yivel xprAon TOoo XEIPOKivNTOU 000
Kal pgnxavikoU e€onAiopou, Tov onoio diaBgTel To IOTSP. H xprion €ninAéov pnxavikou
e€onAiopoU Kpiveral anapaitnTn AOyw Twv OUOKOAI®V MOU AVTIMETWRIOTNKAV OTnv
geykatdoTaon Twv CwAAVWV NpooBacng oTIC NIAOTIKEG NEPIOXEC KATA TN dIApKEId AAAWV
EPYWV.
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A B I

Eik. 2: ZXnHATIKA avanapdoraon Tov 2 65|VLUToAnnT¢v TOU KIT EYKATACTAONG
(A ka1 B) kail Tou cwARva unodoxng Tmv aictnTinpwv ().

>TO €MIAEYUEVO ONMEIO €yKATAOTAONG EeKIVAPE PE TNV €loaywyn (NEPIOCTPOPIKA) Tou
deiyuatoAnnTn A ) Tou upnxavikoU TpunavioU Jlau€Tpou 2,5 €K., Ol onoiol £Xouv
onuavBei katdAAnAa o andéoTtaon 40 kal 100 cm anod To KATw AKPo TouG. H siocaywyn
yiveTal KaTakopu@a He 101AiTEPN NPOCOXN WOTE vd PNV dokouvTal opilOVTIEC OUVAUEIG
nou Ba pyeyaAwoouv Tn dIAUETPO TNG onnc. Byaloupe Tov J€lyydToOANNTN f To Tpunavi
kGBe @opd nou yepilel n oneipa, Kal anodakpUVOUPE TO XWHA NMou €xel ouAAexBei. H
€10aywyr Tou OsIyhdaToANnTn YiveTal YéXpl TO NMPo-OnUAcuevo onueio Twv 40 cm yia
TONOBETNON TWV KOVTWV CWARVWV Kal Twv 100 cm yia Tnv TonoBETnon Twv HaKpIOV
OWARVWV.

A@OU OAOKANPWOOUWE TO AvVOoIyhdd TNG OMNAG HME Tov OEIYHATOARNTN 1 TO TPUMNAvi,
€10AYOUME OTNV onr Tov OelydaToAnnTn B kal Tov MepIOTPEQPOUNE yia Asiavon Twv
TOIXWHATWV TNG OoNNG. Me TNV oAOKARPWON Kal auTng TnG paoncg, &skiva n diadikaoia
€10aywyng Tou owAnva unodoxng oTnv onr nou avoixTnke. TonoBeToUPE ToVv OwARva
oTnv onn Kal Tov NIE(OUME KABETA PE TO XEPI MEXPI va €10ENBelI O enapkeG BAaBog. Av ol
OUVONKEG TO EMITPENOUV, N E10AYWYN TOU CWANVA WNOPEI va yivel Je To XEPI HEXPI TA
40 cm. XpeidleTal OJWCS NPoooxr, YIaTi ouvnNBwg, av o OwARvVac eI0ENBel apKeTd eUKOAA
MEXPI TNV TEAIKN Tou O€on, auTo anoTeAei €vOelEn OTI n onn nou €xel avoixBei sival
MeyaAUTepn anod To kavoviko kal Ba undpéel kevd avapeoa aTov owArva kal To €dagog,
apa n oiadikacia np&nel va enavaAn@Bei os véa B€on.

Epdoov ouvavTriooupde HeydaAn dUoKoAia OTnV €10aywyr Tou GWARva, TOTE TONoOBETOUNE
€va KOMMAaTI EUAO OTnv KOopu®n Tou KAl We Tn Pori@sia Tou nAAcTIKOU G@UpPIOU
ouvexiCoupe Tn d1adikaagia eiI0aywyng HeExp! TNV TeAIkn B€on. O owAnRvag ICEpYETAl OTO
£0aMoC YEXP!I VA EVBUYPAUMIOTEI N ONUACGHEVN MEPIOXN ME TNV EMNPAVEId TOU £3APOUC.
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Eik. 3: Ailadikacia si1caywync ocwAnva unodoxng aicdnrnpa.

EuBuypduuion
€vdeIgnNg CwAva
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/

Eik. 4: EuBuypappion TeAIKAG O€on¢ ocwARva unodoxng
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Mepiypagn cuokeung HETPNONG — ApXEG AsiIToupyiag

MNa TNV owoTn ASIToupyia TOU CUCTANATOG METPNONG TNG £dA®IKNG uypaciag, B6a npenel
va akoAouBouUvTal ol napakdtw odnyiec (ol mapanounég avagepovral ora ypaupaTa
nou epgavifovral oTo yeviko d1aypappa TNG GUOKEUNG):

A. To kaAwdio ouvdeong dsv Ba npénel va TUAIYETal kKatd Tn PETAQ@OPA Kal va
AauBaveral YEpiPgva va ynv oTpiBeTal, NpokeIdévou va unv geapsi.

B. To kaAwdio ouvdEeTal e Tov alioBnTApa oTto onueio B. Av kal n ouvdeon Kai
anooUvdeon €ival oxeTikG eUKOAN Kal YiveTal Yye €vav kal Jovo Tpono, KaAo 8a fATav To
KaA®dIo va Napapevel oUVEXWG OUVOEDdEPEVO E TOV AIoBNTApPAa, yia va ano®euxOsi pia
AGBoc¢ oUvdeon nou evOEXETAl VA KATAOTPEWEI TIC AVTIOTOIXEC ENAPEG KAl VA XPEIAOTEI
EMIOKEUN N Kal avTIKaTaoTaaon Tou aiodnTthpa.

C. O aiobntipag PR-2 €ival OXETIKA avOeKTIKOG OTN XPRoN Kal epoOoov EXEl Yivel
OWOTH €YKATAOTACN TWV CWANVWV UNOJOXNG OTOV aypo, n XPAon TOU avdueveral va
gival apkeTa €UkoAn. MapoAa auTtd, pnopei va npokAnBouv onuavTikEG CnUIEG OTNV
neEPINTWON MNou yid onolovdnnoTe AOYO KAMOIOG OWARvVAG unodoxnC €XEl UMNOCOTEI
oTpERAWON. Z€ NEPINTWON Nou o XpnoTng d1anioTwWoel OTI UNAPXEI ONUAVTIKA avTioTaon
Kata Tnv €icodo Tou aiocBnTnpa oTtov owAnva, kaAd eivar va ano@uyel TNV AoKNnon
unepBoAikng duvaung, d1OTI pnopei va npokAnBei {nuia ota daxTuAidia MPETPNONG
uypaaoiac.

D. O1 aiobnTApeg WHETPNONG uypaciag e€ivar Ta HeETAAAIkKG daxTuAidia nou
ey@avifovralr oe leuyapla ot diagopa Babn. O1 WPETPROEIC O KOVTOUG I MAKPEIC
OWANRVEG Ba yivovTal Ye aioOnTrpeg d1aPopeTIKOU PNKoug. MeTproeig ye aiodntnpa 40
cm €ival duvaTtn o ocwAnva unodoxng 100 cm, evw €ival autovonTo OTI 0 AIoONTAPAG
Twv 100 cm dev ynopei va xpnoipgonoinBei yia pETpnon o€ cwAnva unodoxng 40 cm.
Epooov kanoio daxTuAidl eppavileTal xahapo n €xel anoouvdeBei pyia anod Tigc dUo Akpeg
TOU, TOTE O aIoBNTAPAC dev YNOPEi va NApel YETPNOEIG OTO avTioToixo BaBog. e autn
TNV NEPINTWoN, 0 XpHoTng 6a npénel va enikoivwvnoel ayeca pe To IOTSP, npokeipgvou
va 0oBei AUon oTto npodBAnua. Ma va pnv napouciacToUv napopold npoBARPATd, O
owAnvac 6a npénel: a) va JETAQPEPETAl KAl anobnkeUsTal nAvTa €VTOC TOU
NPOOTATEUTIKOU OWANvaA HE Tov onoio napadobnke oTouc TomikoUG YEWMNOVOUC Tou
npoypdpuaTocg, B) ol XpnoTeG va ival 101aiTEpA NPOOEKTIKOI WOTE va Pnv XTunnBei Biaia
0 aiobnTApacg ot kapia @Aacn TNG XPNONG Tou, KAl y) va An@Bouv unown Ta
avaypagopeva arnv napdaypago [ yia Tn XpAon Tou aiobnTApa oOc nepinTwon
oTPEBAWPEVWV CWANVWY UNodoXNC Kal oTnv napdypa®o Z oXeTIKG Pe Ta daxTuAidia
KEVTpApionaToc.

E. H nepioxn HETPNONG Uypaciag eKTeiveTal o€ akTiva nepinou 10 €kATOOTWV YUPW
anod Tov owAnva unodoxnc. MNa va ano@euxBei n ANwn eo@aipévov evdieifewv, N
nepioxn autn 6a npénel va diatnpeital kabapn. MNa napadeiypa, dsv Ba npenel va
gloaxBei oTo £€dagog onolodnnoTe UAIKO arnuavong Tng B€ong Tou owAnva ge anooTacn
MIKpOTEPN TwV 10 €KATOOTWV and Tov cwAnva.

F. Ta OaxTuAidia kevTpapiopaTtog eival 6 oTo OGUVOAO, €navw OToV alodnTtnpa
METPNONG uypaociac. O xpAoTng npénel va BeBaiwdei 0TI Ta daxTuAidia sival otn 6€on
TOUG MpPIV TN METPNON, WOTE va ano@euxBei nuid oToug PETAAAIKOUG alobnTrpeg KaTa
TNV €loaywyr oTtov owAnva unodoxnc. € nepintwon nou dianioTwOei ¢pBopd 1 anwAeia
kanolou daxTuAidioU KevTpapiopgaTog, o XPHOTNG MPEMNEl va ENIKOIVWVNOEl UE TO
avTioToixo IvoTiToUTO, NPOKEINEVOU va oTAAOUV avTaAAAKTIKA yia avTikaTaoraaon.

MéTpnon vypaciag
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H ocuokeury HH-2 B8a napadobei oToUC XPNOTEC £TOINN, WE TNG ANAPAITNTEG pubuioslg,
WOTE N PETPNON Uypaoiac va Yiveral Je TOV EUKOAOTEpO duvaTtod Tpomno. H cuokeun Ba
gival dN npoypapuaTIohEVN Yia ANWn HETPROEwWY ano aiodntnpec PR-2, evw Ba sival
MPOENIAEYPEVOG O OWOTOC TUMOG €dAPOUC Yyia Tnv kKABe nepinTtwon. Enopevwg, o
XPAOTNG NPENEl va ano@euyel Tn Xpnon Twv d1absoipywy Mevol TNC OUCKEURC NEpav
TWV avaypa@ouevwyv NapakdTw, woTeE va ano@euxBei n aAAayn napapeTpwv nou
Mropei va ennpedcouv TNV opBOTNTA TWV PETPNOEWV.

H ouokeury HH-2 AsiToupyei pe pnatapia PP3 Twv 9V. O xprnoTng 6a npenesl va eAEyxEl
ava TakTa Xpovika diaoTnuarta Tov Xpovo {wNng TnG ynaTtapiag, €10ika npiv EEKIVNOEl €va
OET METPNOEWV. € MEPINTWON MOU N MNaTtapia ano@opTioTel KATd Tn OIApKEId TWV
HETPAOEWY, XavovTal ol anobnkeupéveg PeTproslG. MNa Tov idlo Aoyo, o xpnortng 6a
npenel va perapépel 1a dedopéva o H/Y apeowg PETA To NEPAG KABE OET PETPHOEWY,
WOTE va anogeuxBei n nepinTwon va xabouv dedopeva NponyoUUEVWY HETPACEWY ano
TN CUOKEUN.

H pérpnon Tng €dagIkng uypaoiag €ival OXeTIKA dnAn Kal ouvowileTal oTa napakaTw
Bnuara:

1. Bydaloupe Tov aigbntripa PR-2 anod TOV MPOCTATEUTIKO CWANVA PETAPOPAC KAl
TOV TONoBETOUNE OTOV OWANvVa unodoxng otov aypo. O xpnoTng npenel va BeRaiwdei
OTI N Agukn AdBn Tou aiodnTrpa éxel €pBel o€ enaPn PE TO NAVW HEPOC TOU GWARvaA
UnodoxnC, WOTE VE €ival giyoupo OTI ol JETPNOEIG AauBdavovTal oTo owoTo Baboc.

2. Mé&loupe 1o NANKTpo ESC otn ouokeun HH-2, woTe va TeBei o AsiToupyia.

3. MeEloupe 1O MARKTpo READ, woTe va vivel n perpnon (anaitolvTal HepPIKa
OeUTEPOAENTA PEXP! VA OAOKANPWOED).

4, 01 peTpnoeic ava Babog sugavifovral otnv 086vn Kal He Ta NANKTPA-BEAN (E
E) HnopoUUE va eAEYEOUUE TNG YETPROEIC oTa diagopa Baen.

5. E@ooov 0Oev undpxel npoBAnua ortn HETPNONn oOtc kanoio PBdBog, yia TNV
anoBnkeuon TNG METPNONG MECoUpEe To NANKTpo STORE. To Briua auTd €ival anapaitnTo
kal dev npénel va napaAn®Bei. H spgavion Tng HETPNONG oTtnv oBovn dev onuaivel Kai
autopaTn anobnkeuon TnG. O XpNOoTNG NpEnel onwodnnoTe va oAOKANpwaoel To Bripa 5,
yla va sival giyoupog OTI n £vdeI&n anobnkeUTNKE.

6. Bydaloupe Tov aiodntipa PR-2 and Tov owAnva unodoxnc Kal Tov TonoBeToUNE
oTOV OWANVA HETAPOPAC. 3TO EMNOHUEVO ONUEIO YETPNONG eNAvaAduBAvVoOUNE Ta Briparta
1-6.

‘EAgyX0G HVANG KAl PTTATAPIAG
O XpnoTng npenel va €xel oan €ikOva yid To av €nNApKei n YvAuN yia anobrkeuan
dedopévwy, KaBwG kal n ynatapia, 6nwg npoava@Epbnke, yia AfYn VEWV PETPHROEWY,
npiv EEKIVAOElI €va OET YETPROEWV. Z€ AVTIOETN NEPINTWON, UNAPXEl NEPINTWON va KNV
MNopEael va oAOKANPWOEI TIC JETPROEIG NOU €NIOULEI.
Ma Tov €Aeyxo TNG KATAOTAONG TNG OUOKeEUNG HH-2 npiv EEKIVAOEl TIG HPETPNOEIG,
anairroUvTal Ta KATWOI BripaTa:

1. Meloupe To NANKTpo ESC otn ouokeur| HH-2, woTe va TeBei o AsiToupyia.
Méfoupe To NANKTPO SET yia €i00do oTo pevol pubuicewy.
Me Ta NAAKTPa-BEAN (E E ) MeTaBaivoupe atnv emAoyr «STATUS.
MeéCoupe To NARKTPO SET yia €icodo oTo pevoU «STATUS».
>tnv emAoyn «RESOURCES» niéCoupe kai naAr SET.

6. >Tnv 0Bd6vn ep@avifovTal evdeieic yia To Babuo @OpTIONG TNG PNaTtapiag, To
nogooTd TNG MVAMNG MNOU XPNOIYOMOIEITAl KAl Tov dpiBud Twv danobnKeUPEVWY
METPNOEWV.

A wWwN
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Eik. 5: Xmpog unodoxng pnarapiag

Av Kal undpxel AapKETOG XWPOG Yyid anobnkeuon MPETPAOEwV, KAAO €ival va yiveral
anoBnKeuon TwV HPETPNOEWV PETA and KABe 0T PETPACEWYV, YId TOUGC AOYOUG Mou
npoavagépdnkav. Eniong, kaho 6a nTav ol XproTeg va oBnoouv NaAaioTEPEG HETPAOEIG
and Tn ouokeun HH-2 6tav n xpnon tTng O1aB€oiung YvnuNg ¢Baocsl oto 80%. AuTO
(PUOIKA YiveTal apoU eipaoTe giyoupol OTI £xoupe kaTeBdaoel o H/Y O6Aa Ta dedopeva.
To adelaopa TNG WVAMNG YiveETal w¢ €ENG: XpnoihgonolwvTag To NANKTpo SET kai Ta
NAAKTPa-BEAN peTaBaivoupe ota pevou: «Options» > «Data» - «Erase». EKei
EMNIAEyoupEe «Yes» oTnV €pwTnon av BEAoupe va ofriooupe Ta dedopéva Kal NiECOUME
SET.

‘Ooov agopd oTn XpNnon TnG Pnartapiag, kKaAo eivar auTtn va avTikaliordral oTav o
BaBuoc poOPTIONG TNG PTACEl 0TO 25%. H avTikaTaoTaon YiveTal JE TN OUOKEUN KAEIOTH
Kal anoouvdepyévn ano To aiobnTrnpd, avoiyovrtac To Kandkl oTo niow HPEPOC TNG Kal
avTikabiotwvTag Tnv udnatapia Twv 9V. Enionuaveon: H avrmikardaoraon Tng
Hnarapiag yiveral apou eiuaore BEPaior 6T 0Aa Ta dedouéva Exouv UETAPEPOEi
O H/Y.

Metag@opd dedopévwy o HIY

Ma Tn yeTagopd Twv dedouevwyv os H/Y, Ba £xel nponynBei eykataoTtaon and To IOTSP
NG e@appoync HH2Read oe H/Y Twv TonKwvV Yewnovwv Tou npoypduuartog. H
€£YKATAOTACN O QOpPNTO UMNoAoyIoTn e€ival npoTiydTepn, agou divel Tn duvatoTnTa
AUEONG HETAPOPAG TWV OEDOUEVWV AKOUN KAl oTov aypo yid EMITOMIO EAEYXO TOUG HOAIC
OAOKANPWOEI £va OET PETPNTEWV.

Ma Tn geTapopd Twv OedOPEVWV TUVOEOUE TN cuokeun HH-2 og H/Y péow Tou €1dikoU
KaAwdiou «25 = 9 pin». And To Mevou «Options» eniAéyoupe «Remote» kal nataue To
nAAKTpo SET. Ano Tnv epapuoyn HH2Read eniAéyoupe Tnv €vToAr «Retrieve» kal oTo
nAaiolo «Save as» nou gP@avileral divoupe &va OVOPa OTO ApXEIO Kal EMIAEYOUNE TOV
(pakeAo anobnkeuaong.

KaAo gival va unv avTtikataoTabei €éva unapyov apxeio, aAAa va dnuioupynOei €va veéo,
ME €vOelEn Tng nuepounviag (n.x. «PlataniasSM22072017.csv»). Ta apxeia He TIG
METPNOEIG uypaagiac Ba npénel va oTéAvovTal evTOC TwV €NOPEVWV NUEPWV e e-mail
oTo IOTSP, pye okond TNV apXeloBETNON Kal ENe€epyaania TwV YETPHOEWV.

2UXVOTNTA KATAYPAPNG KAl KATANEPIOHOG EPYATIWV
H eykaTtacraon Twv cwAnvwv unodoxnc 6a npaypartonoindesi and To nNpoownikd Tou
IOTSP napoucia TwV TOMIKWV YEWMNOVWYV. >Ta MAdiola TnNG GUYKEKPIPEVNC diadikaaoiag
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Ba npaypartonoinBei kalr €knaidsuon TWV TOMIKWOV YEWNOVWV OTn ANYn METPAOEWV
uypaoiag €da@ouc. H eykataoTaon agopd 2 owAfvec unodoxnc Twv 40 cm Kal €vog
owAfva Twv 100 cm o€ KABe KOWPATI TOU MIAOTIKOU aypou (TuRMa «Maptupa» Kai
TUNHa «EnideiEnc»).

O1 unevBuvol yewndvol Ba npénel va €niOKENTOVTAlI TOU MIAOTIKOUG aypoUc Kal va
npaygartonolouv TIGC METPNOEIC Uypaciag, OUPPWVA HE TO NAPAKAT®W npoypauua
peTphoewyv. Eniong 6a sivar unevBuvol yia TNV anooToAn Twv dedopévwyv oto IOTSP
HETA TNV oAOKARpwON KAbe pETpnonc.

To npoypapupa KaTaypapnc HETPNOEWY UYpaciag Exel we €ENG:

A. Mn apdeudpevol aypoi:
e METpnon kair ora 6 onueia PETPNONG ava aypod HWE Tov diobnThnpa Twv
40cm kaBe 15 nuEpeg
e MéTpnon oTo onueio unodoxng Twv 100 cm Pe Tov «hakpU» aiodnTtrpa
ava 30-40 nuEpeg
B. Apdsuodpuevol aypoi:
e MéTpnon kal ota 6 onueia PETpNONG avd aypo MPE Tov aiobnTnpa Twv
40cm KAbe 15 nuEPEC, EKTOGC TNG NeEpIodou apdeuanc
e KaTtad Tnv nepiodo apdeuong, Ba npayuaTtonolsiTal YETpNON Kai ota 6
onueia npiv TNV e@apuoyr apdeuong Kal 2 nuEPec PeTa. O Xpovog
enavaAnwng Tng METpnonG diagoponolsital and TIC 15 nuépeg povo
€QPO0OV N nepiodog e@appoyns Tng apdeuong eivalr PikpodTepn ano 15
nUEPEG. Enopévwg og kapia nepinTwon dev Ba yivel enavaAnyn HETPNONG
o< d1doTnUa NeyaAUTEPO TwV 15 nueEpwV
e METpnon oTo onueio unodoxnc Twv 100 cm Pe Tov «pakpu» aiodnTrhpa
ava 30-40 nuépeg

Mo10TIKOG £EAeyXOG DEdOPEVWIV
O noloTIKOG £AeyXoC Twv OedopEVWV Uuypdoiag, ONwe Ot OAEG TIC MEPINTWOEIG,
npayuaronolgiTal o€ 2 QACEIG:
e 1° gninedo eAéyxou:
o YneUBuvoc: EMBAENWY YEWNOVOG KATA TN OIAPKEIQ TWV PETPHOEWYV
e 2°gninedo eAéyyxou:
o Emornuovikd npoownikd6 IOTSP, PeTA TNV aAnooToAr Twv OedopéEvwvV
HMEoW e-mail
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NMpwTtékoAAo M.3: Métpnon Aciktn PuAAIKRg ETi@aveiag -
LAI

Eicaywyn

O Aeiktng ®UAAIKAG Emipdvelag (Leaf Area Index: LAI), anoTeAsi pia oOnUavTikn
napdauerpo 6cov agopd Tn duvapikn €voc dEvdpou va desopelosl avBpaka ano Tnv
aTuooPalpa YHEOW TNG PWTOOoUVOeONC. MpakTikd, 0 J&ikTNG auTOG CUMBOAIlEl Tov Adyo
TNG OUVOAIKNG QUAAIKNG €MIPAVEIAc, Npog TNV eM@Aaveia nou kataAappavel n npoBoAn
TNG KOUNG Tou O€vdpou (o m?/m? kal enopévwe Oev ekPpaleTal os kanoia povada).
MoAU HIKpEG TIMEG (<1) onuaivouv OTI TO (PUTO E£XEl APKETA apairy kKOun nou dev
EKMETAAAEUETAl MANPWG TNV UNApxouod NAIAKN akTIvoBoAia, evw HeYAAEG TIPEG (>4)
onuaivouv OTI N KOPN Tou J0£vOPOoU €ival ApKETA MUKV KAl ENOMEVWC CNUAVTIKO HEPOG
TNG QUAAIKNG emipaveiag okialetal kal dev PMNOpei va €ival pwWTOOUVOETIKA €vePYO.
EkTOG and Tnv a&onoinon TnGg NAIGKAG evépyeia, To PEYEBOG TNG PUAAIKAG enipAvelag
kaBopilel kal TIC aNWAEIEC O VEPO PEOW TNG €EATHIONG. ENopévwg, o KUpIog oTdX0G TNG
EQAPUOYNG XEIYEPIVOU Kal Begpivou kAadsUpato¢ oTa nAaicla Tou é€pyou LIFE
AgroClimaWater eival va eniteuxBei pia 10opponia MPeTA&U @WTOOUVOETOUCAG KAl
dianvéouaag QUAAIKNG enipavelag, os BaBud nou Ba odnynosl o€ eNapkn GwTooUVOeoN
ME MEIWHEVEC anNWAEIEG VEPOU.

Me Oedopevn Tn OUCKOAIG TNG METPNONG N KAl €KTIUNONG TNG OUVOAIKNAG (PUAAIKAG
enm@aveiag evog devdpou, ol uEBodol nou €xouv avanTtuxBei yia Tnv PyETpnon Tou LAI o€
ouvenkeg aypou yia TIG OevOpwOEIG KAAAIEPYEIEG, ouOIAOTIKA BacilovTal Ot €PPEDN
EKTIUNON, OuykpivovTag Ta €nineda Tng NAIAKAG akTivoBoAiag navw anodé Tnv KOUn Tou
O0évdpou kaTta Tn didpKelad TNG WETPNONG, ME Ta €nineda TnG akTivoBoAiag nou nepva
MEOoa ano TNV KOWN. &€ auTn Tnv apxn BacileTal kai n YETpnon We Tn ouokeurn LAI-2000
TNnG Li-Cor, n onoia 6a xpnoiponoinBei yia Tig geTprosig Tou LAI oTa nAaioia Tou €pyou

MeBodoAoyia

MNa Tnv héTpnon Tou LAI akoAouBouUpe Ta napakdtw Brpara:

Ano 1o oUvolo Twv dEvOpwYV Tou ehaiwva, diaAéyoupe 3 d€vOpa nou avTinpoownelouV
TNV héEon katdoTacon ano anown Pey€Boug kal KAadeUaTo .

e InMEI®VOUME Ta OEvOPA YIa va AvTIOTOIXICOUHE TN HETPNON QUAAIKAC eNIpAavelag
ME TN YETPNON 01a0TACGEWY TOU JDEVOPOU.

e Me Tn xpnon MeloUpacg unoAoyiloupe TIC d1AOTACEIG (WNKOC Kal MAATOC) TNG
KOMNG Tou KABe dEVOpPOU.

e E@béoov undapxel OWOIOMOPPN VEPWGN, MNPOXWPOUME OTIC METPHOEIC ONWG
avaAleTal napakdtw. Av undpxel ypnyopn diagoponoinon ortnv £vracn Tng
nAlakng akTivoBoAiag (Aiya oUvvepa nou kpUBouv To nAlakd QWG yia HIKPA
dlaoTruaTta), TOTE Oev JMopei va npayugatonoinBesi péTpnon MEXPIG OTOU
oraBeponoinBsi n kataoTaaon.

e QI PETPAOEIC NpayuaTonoloUvTdl KATa Tnv avatoAn n duon Tou nAiou onoTe
EMIKPATEl J1AXUTOC PpWTIOHOC.

e Mia pETpnon yiveral otov di1ddpopo Twv OEVTPWYV YIa KATAypa@n Tou (puaikoU
PWTIOYOU Kal 4 HETPROEIC KATW ano To OEVTPO Yid KaTtaypagn Tng okiaonc.
AVaAUTIKEG 0dNYieC NApAKATW.

e Kda6e pétpnon anobnkeleTal WG EEXWpPIOTO apxeio.

AVaAUTIKA, N XPNOon TnNG OUOKEUNG yia Tn OIEVEPYEIQ TWV METPNOEWV NEPIKAEIEl Ta
KaTwl! BAuaTa:
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e JuvdEoulE TO KAAWOIO aTo aploTepd port (OnNwg BAENOUYE TNV 000vN).

e Baloupe oToV a10ONTRAPA TNG CUOKEUNG TO KAAUHa Twv 45°,

e [atdue 1o NANKTPO «ON>»,

e [atdue «Oper».

e Me Ta avrioToixa BeAdkia (Ndvw-kaTw) PeTaBaivoupue otnv napausrpo "11 - Set
Oper Mode”. To npOypaAUPa nMou €MIAEYOUHE MPEMEl va €ival oTnV NAvw oe€ipd
TNG 006vNg yia va yivel n emAoyn. 'ETol eniAéyoupe 1o 11 pe «Enter».

e 'ExovTac To pevou 1 Sensor X naTtape Eava «Enters.

e 3TNV o000vn ep@aviletal To «Seqg» nou pag diver Tn duvardétnTa va
NMPAyhaTonoiNooUPE €vav aplBud PNETPAOEWY EKTOGC KOWNG (€va ndvw BeAdAkl) kai
€va aplBuo PETPNOEWV KATW and Tnv Koun. AkoAouBoupe To nposnileypévo (1
navw BeAdki kai 4 katw BeAdkia) kal natapge Eava «Enters.

e EpogavileTal To «reps» nou agopd otov apibuo Twv OEVTpwV Mou BEAOUME vda
METPNOOUNE 0 KABE Xwpal. Ensidr) BEAoupe va €xoupe KABe PETpNON OEVTPOU
EexwploTd, eMAEYOUME «rep: 1» kal nataue «Enter».

e AkoAouBei n puBuion Tou «Set prompts». Me To No 12 va €ival ndvw oTnv
00d6vn natape «Enter» kar «NEW», giodyovtag Tov kwdikd aypoTtepayiou (n.x.
01.01). Epooov xpelaoTei d16pOBwaON ORNVOUPE PUE TO apIioTEPO BEAAKI Kal A@ou
€10A0YOUME TO OWOTO NATAUE «Enters.

e 270 «Prompt 2 NEW» €locdyoupe TNV nepioxn kal Tov xeipiopd (n.x. Plat_EF: yia
TNV nepioxn Tou MAatavid kai To TUNHa «E@appoywvs» Tou aypoU) Kal NATAWE
«Enter». AkoAouBoUv oI eNIAOYEG:

Break monitor mode T...

MNMavw BeAdki kai nage orto X1

A€ BeAdki kal nape oTo X5.

MaTtape LOG kal EavalnTdsl 11 kal nou What: 01.01, Where: Platanias kai

nataue Enter.

e MeTaBaivoupe oTov OJIA0POHO METAEU Twv OEVTPWV O ONPEIO MOU va MPNnv
unapxel kavéva €unoddio Tou QUOIKOU (QWTIOHOU Kal ONKWVOUME WnAAd Tov
aigbnTnpa pe kaTteuBuvon npoG Tov oupavd kal aApadiacuévo (BAEne A oTn
OXETIKN €Ikdva). Ma va yivel n JETpNon NATaPe To Koupni ndvw oTov Bpaxiova
Tou aigbnTrpa. AkKoUyeTdl €vag AXoG nou pag BonBd va eniBeBalwooupe OTI
Eekivnoe n PETpNON Kali akoAouBei évag OeUTEPOC NXOC OTAV N METPNON
OAOKANPWBOEI.

e 3TN OUVEXEIQ METABAIVOUME KATW anod To OEVTPO KOVTA OTOV KOpHO Kal
naipvoupe 4 UETPROEIC yia va KAAUWoUHe Ta 4 TeTaptnuopia (90 polpwv) nou
oxnuarifouv Tov NARpn KUKAO TNG nNpoBoAnNG Tng koung (BAEne B oTn OXETIKA
gIkova).

e [aTtape LOG kal Pe TNV OAOKANRPWON TWV TECCAPWY HETPNOEWY TEAEIWVOUME TN
01adIkacia yia TO CUYKEKPIKEVO JEVIPO.

e MeTaBaivoupe oTo endpevo dEVTPo Kal enavaiauBavoupe Tn diadikacia Twv 5
METPNOEWV.

e 'OTav TEAEIWOOUNE PE OAA Ta OEVTPA TOU idIOU XWPAPIoU KAEIVOUME Tn OUOKEUN
natwvTtag «FCT09».

o

(@]

O
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. : L o - .
Eik. 6: METpnon UOIKOU (P®WTICHOU oTOo 31a3pop0o HETAEU TV dévTpwyv (A) Kai
HETpNoON okiaong Karw anod 1o dévrpo (B).

Xproiuec naparnpnosic yia mn diaxeipion Twv Oed0UEVWV:

'‘OTav oAokAnpwOoUvV oI 5 PeTPNOEeIG Tou idiou devTpou (1+4) To anoTEAECUA Tou
O0&vTpou anoBnkeveTal o€ apxeio n.x. FILE311.
MNa va kateBdooupe Ta 0eBOUEVA OTOV UMOAOYIOTH KAVOUE TA €ENG:

(@]

O
O
O

SUVOEOUNE TN CUOKEUN OTOV UMNOAOYIOTN KAl TNV avoiyOULE.

Avoiyoupe To Aoylopikd FV2200.

EmAéyoupe Acquire

>Tn ouokeun emAéyoupe FCT31, Brand=4800, Bts=8, Pavit=none,
XON/XOFF=N

3TN ouvexela eniAéyoupe FCT33, Format=standard, Print Obs= Yes, kal
oTov unoAoyioTn eniAéyoupe Next.

>Tov unoAoyioTn oTo Port opifoupe To COM1 kai eniAéyoupe Next.

3TN OUOKEUN EMAEYOUME MOIEC WETPNOEIG BEAOUNE va PETAPEPOUNE TM.X.
FROM 1 THROUGH 10.

3TN OUVEXEID EMAEYOUHE TOVv (QAKEAO TOUu unoAoyiotT nou Ba
anobnkeuBboUv ol HETPROEIC.

>€ onoladnnoTe MNEPINTWON NAPOUCIACTEI NAPEKKAION OTNV AvTanokpion TNG GUOKEUNG
Oc OX€0N ME TA NaApanavw ava@epBevTa, o XprHoTnG MNopei va avaTpeEsl oTo eyXelpidio
TNG ouokeung (Tunua “troubleshooting”, nou BpiokeTal oTn BaAitoa peTagopdc, v av
dev pnopéoel va To dlopBwael €ni Tonou, Ba NPENEl va AKUPWOElI TN PETPNON Kdl vda
ENIOTPEYEI TN OUCKEUN 0TO IvOTITOUTO Yid NEPETAIPW EAEYXO.

2UXVOTNTA KATAYPAPNG KOl KATANEPIOHOG EPYATIWV

To npoypauyua karaypapnc HeTprnoswv LAI €xel w¢ €ENG kal agopd kal Toug 10
mAoTIkoUG aypoug avd nepioxn:

Xpovog pETpnong: Kalokaipivn nepiodog, PETA TNV €papuoyn Kal Tou Bgpivou
KAadeupuaTog

ApIBuOG peTprioswyv: METpnon 1 gopd ava £1oc.

ApIBuOG peTprioswv avd aypo Kal nuepounvia METpNONG: 1 OET HETPHOEWV
(4+1) X 3 0évdpa X 2 xeipiopyouc (Mdaptupac kal €QapuoyEéc) = 6 OeT
METPNOEWYV

A.

B.
C.
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O1 peTphosic Ba npaypaTonoin®olv and To €MICTNHOVIKO nNpoownikd Tou IOTSP, TO
onoio Ba eival unevBuvo kai yia Tn Olaxeipion Twv JedoPEVWY Mou B6a nmpokUuywouv
(oTaTioTikn enegepyaoia).

Mo10TIKOG EAeyXOG DedOPEVWIV
O noloTIKOG €AeyxoG Twv Oedopevwy Tou LAI, onwg oe OAEC TIC NEPINTWOEIC,
npaygaTtonolsital o 2 pAcEIC:
e 1° gninedo eA&yxou:
o Yneubuvog: Eniotnuovikd npoownikd IOTSP nou npaypartonolsi Tn
HETPNON OTOV aypo
o Tonog/Xpovog: AUEDOC EAEYXOG ME TN ANWN TWV HETPNOEWV OTOV aypo
e 2°gninedo eAEyxOU:
o YnelBuvoc: EpeuvnTikd npoownikd IOTSP, WeETA TO KATERAOMA TWV
dedopevwy o€ H/Y (Ap. I'. Koupynoupng, Ap. I'. Wappdcg)
o Tong/Xpovog: EvToc 5 nuepwv ano Tn AfWn TwV PJETPROEWYV
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MpwTékoAAo M.4: AsiypaToAnyia Kal avaAUoeEig edapuwyv
Eicaywyn

>Ta nAaiola Tou €£pyou LIFE AgroClimaWater, npokeital va npayuaronoindolv
delyyaToAnuwieg €0A@oug yia Tn  METpnon dlaQopwv  Bacikwv ISI0TATWY  Kal
NEPIEKTIKOTNTAG BPENTIKWV OTOIXEIWV 0TO £€da®Og TwV MIAOTIKWV aypwv. Yneubuvo yia
TOV OUVTOVIOUO Kal Tn dlevepyela TwV avaAloswyv otnv nepioxn TnS Kpntng sival to
IOTSP. To napov NMpwWTOKOAAO €xe€l wC OKOMO va MNapouciacesl Tooo Tn pebBodoloyia
ANWNG Kal apxikng diaxeipiong Twv delyudTtwy €dd®oug, n onoia 6a npayuatonoinOei
ano Touc eniBAenovteg Twv FOR, 000 kal TIC avaAUosic nou 8a akoAouBrjoouv oTIC
eykataoTdoeig Tou IOTSP. Ta dedopéva mou Ba nNpokUWOUV anod TIG OUYKEKPIPEVEG
avaAloeig, 8a xpnoipgonoin8oUv TOGO Yid TOV NPOYPAUMATIONO TwV ENENPACEWY OTOUG
mAoTIkoUG aypoug (n.X. NpoypaupaTiodog Ainavong) otn Apaon C.4, 600 Kai yia Tnv
a&loAdynon TwV ENINTWOEWV ANoO TNV EQAPNOYH TWV NPAKTIKWV, oTn Apdon D.2.

Me0odoAoyia

AgiypatoAnyia eddgoug / apxikn diaxeipion deiypdaTwy

H owotn deiypyatoAnyia €dagoug €xel wg oTOXO TnVv eniTeuén 000 To duvaTto nio
avTINPOOWNEUTIKWV HETPNOEWY, HME OedOopEVN TNV aUENuEVN NAPAAAAKTIKOTNTA MOU
napaTnpEiTal gToug €UNOPIKOUG ONWPWVEG OTIG 1I010TNTEG Tou €0APouUC. MNa Tov okono
auTo, B6a npenel va €ival evroniouevn oTo TUAKA TOU onwpwva nou pag evOlapeEpEl, TO
onoio ouvABwc oxeTileTal Pe TNV NEPIOXN TNG evepyoUc piIf0opalpac Kal oTnv MepIoxn
EQAPUOYNG TWV KAAAIEPYNTIKWV MPAKTIKWV, ME ONUAvVTIKOTEPEG TNV Ainavon kai
apdeuon. lMa Tov okond auTd, kal He Oedopévn TNV QUON TWV MNPAKTIKWOV MOU
epapuolovTal arn didpkela Tou £€pyou LIFE AgroClimaWater, w¢ nepioxn AQWNg Twv
OelyuaTwyv £dagouc opileTal n NeEPIOXN NOU OPIOBETEITAI OTO NAPAKATW OXNHA YIA TOUC
HN apdeuoduevoug aypoug:

Koun 6évépou

Meploxn
SeypatoAnyiog

ZWOoTo onueio
SelypatoAnyiag

. AavBaouévo

onueio SetypatoAnyiag

Eik. 7: MepioxXn KAl EVOEIKTIKO onMEio deiydaToAnwiag o pn apdsuOpEVO aypo.

AvTioTOoIXa, Ot apdeUOMEVOUG aypoug, Ta onueia OdsiyyatoAnwiac Oa npénesl va
BpiokovTal kovTa oTtnv apdeuopevn {wvn, ONWS Ppaiveral oTo ENOYEVO OXNKA:
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Fpappn apdeuong

ovn SelypatoAnyiog

EvéekTikO onpeio
SeypatoAnyiog

Eik. 8: Mepioxn kal evOEIKTIKG onHeia deiypaTtoAnwiag o apdeudpevo aypo.

Kabe deiypa 6a npenel va eival «oguvBeTo», 11 aANIwg yia Tnv AfRywn evog desiypaTtog Ba
npenel va yivel delypatoAnwia o€ 8 £¢wc 10 diapopeTikd onueia. H Anwn Twv delyuaTtwy
yiveral pe deiypatoAnntn edagoug (edv dev unapxel diabeoidog, Ba napaoxebei ano To
IOTSP). AkoAouBwvTag TIC napandvw odnyieg yia TNV €mAoyn Twv oOnueiwv
delypuaTtoAnuwiag, n diadikacgia oAoKANpWvVETal o KGBe aypod akoAoubwvTac Ta KATWO!

BAuara:

EvTonifoupe To onueio dsiypgaToAnyiag katw ano Tnv KON Tou dévopou
AnopakpUvoupe Ta {IZavia Kal Ta opyavika UMOAEINUaTa YEXP! VA OUVAVTHOOUNE
TNV enipdvela Tou €daPoug, Tnv onoia kar EUvoupe yia 1-2 cm

Me Tn Ponbeia Tou JdeiypatoAnnTn AapBavoupe To Oesiypga €dAQouc OTO
emBuunTd Badog, To onoio opileTal and 0-40 cm

Adelaloupe To dgiypa ano Tov dslyHaToANNTN o€ NAACTIKO KouRd

MpoxwpoUUe O©TO €nOWevo onueio OelyyatoAnwiag, @povTifovrtag ®oTeE n
d1adpopr nou Ba akoAouBnooupe va eival Jyk-{ayk Kal n anooracn TETold WOTE
va MNopECOUNE va oTapaTrooupe o 8-10 onueia evrog TwvV 2 OTPEUPATWY TOU
onwpwva. EvoeikTikd didypappa Twv onueiwv delypatoAnyiag evrog Tou aypou
eJ@avileTal oTo NApakaTw oxnua:
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Eik. 9: EVOEIKTIKO Ji1dypappa He onHeia ARnWng deiypatmv evrog Tou aypou, yid
Tn dnMUIoupyia evog cUVOETOU, AVTINPOCMNEUTIKOU SEiyHaToG.

e EnavaAapBdvoupe Tnv idla diadikacia oTo 2° onueio deiypatoAnyiag kai
ouvexiCoUpEe PEXPI va oAokANpwOEi n delypaToAnyia kai ora 8-10 onueia

e And TO €£0aPOC nou E£xel OUAAexBei oTov NAAoTIkO Koufd, kAl agou To
avauiEoupe apkeTa kaAd, TonoBeToUue nepinou 1 kg os nAacoTikh ocakoUAa, Tnv
onoia KAEiVOULE.

e H nAaoTikrl oakoUAa TonoBeTeiTal og deUTEPN O0akoUAd Kdl avapeod oTi¢ duo
oakoUAec TonoBeToUpe To KapTeEAAdK! delyuaToAnwiag oTo onoio avaypagovTal

Ta €&NG:

LIFE AgroClimaWater

A@oU kAtgiooupe kal Tn OeUTEpN oakoUAa, n diadikacia enavaAauBaveral yia tn Anqwn
TOU ENOPEVOU oUVBETOU OeiyuaToc.

Kd&0e dciyua nou AapBaveral ToNoBETEITAl O OKIEPO HEPOC MEXPI TNV OAOKANPWON TWV
epyaciov nediou. AQoU ouykevTpwBouv OAa Ta deiyuata, 6a npénel va anooTaAAouv
ano Toug uneuBuvoug yewnovoug Twv FOR oTo IOTSP, evTOG TwV ENOUEVWV 48 WPWV.

AQYn delypdTWwy Kal TTPoEPYacia/atrofKEUO OTO EPYAOTHPIO
e Kdab6e €da@ikd deiyua nou €I0EPXETAl OTO €pyaaThplo Tou IOTSP AauBavel Kwdiko
avaAuong kal kataxwpeital oto BiBAio avaAuong edagwv.
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e 3TN OUVEXEId ANAWVETAl O €ninedn enm@Aaveid kai anoyakpuvovTal Ta MoAU
HEYAAO oucOwPATWHPATA Kal ol NETpec. To deiyya 6a napapeivel yia &npavon
TouAdxioTov yia 48 wpec. TN ouvéxela Ba TonoBeTnBei 0 Poupvo yia 24 WPEC
kal og Beppokpacia 40°C.

e A@poU olokAnpwBei n &npavon, To deiyya HETAPEPETAl OTAV E£I10IK) CUOKEUN
KooKivnong, 0rnou KookIvileTal Je KOOKIVO onng 2 mm. H nocotnTa Tou €ddgpoug
nou Ba nepdoel and To KOOKIVO TOMOBETEITAI O NAAOTIKA KOUTIA anoBnkeuong,
padi pe To KapTeEAAK! dslypaTtoAnyiac kal avaAuong, To onoio KAgiveTal kai
napagevel otov €10IKO XWPO AnoBNKeuong Twv JelyHATwy £0AQOUC MEXPI TNV
wpa TNG NpaypaTonoinong Twv avaAUuoewy.

NMpoodiopiouog edagikou pH

MNa Tov npoadiopioyd Tou edagikoU pH napaockeualeTal aiwpnua and 20 g dAgoug Kai
40 ml anioviopyévou vepou (ndoTta €dA@oug ot avahoyia eddgoucg:vepol 1:2). H
MNapaokeuny yivetar oto €101k0 NAAOTIKO KUNEAAO, To onoio agol nNwUATIOTEI,
METAQEPETAl 0 avadeuTnpa Kal akoAouBei nepiodikn avadeuon yia 30 min. AkoAoUBw¢
TO alwpnpa agnvetdl ge npedia yia 30 min kal otn cuvéxela dindeital pe dINnBNnTIKO
XapTi.

>T0 OIMOnua auTto yiverar o npoodiopiouog Tou pH pe Tn Bonbeia NAekTpovikou
nexauerpou (Metler-Toledo Seven-multi).

NMpoodiopIoHOG NAEKTPIKAG aywyipoTnTag eddgoug (EC)

MNa Tov npoadiopiopo TnG EC napaokeudadleTal ndora avauelyvuovtag 50 g edagoug Kal
50 ml anioviopévou vepou (nacrta €ddgoug o€ avaloyia €dagoug:vepou 1:1). H
napaockeun vyiveral oTo €I0IKO NAACTIKO KUMEAAO, TO onoio agoU nNwHATIoTE,
METAQEPETAl 0 avadeuTnpa Kal akoAouBei nepiodikn avadsuon yia 30 min. AKoAoUBw¢
To Meiypa €ddgouc-vepoU agrvetal oe npeyia yia 30 min. O npoodiopiopoc Tng EC
yIveTal Je Tn PBonBeia nAeKTpovIKOU opyavou Kal Xprijon nAekTpodiou npoadiopiouoy
NAEKTPIKNG aywyipoTnTag (Metler-Toledo Seven-multi).

I'Ipooﬁloplopog MNXaVIKAG ocuoTaong eddagoug (EC)
AauBavoupe 50 g Tou KOOKIVIOMEVOU OciyuaTtog (OIdueTpoC  Tepaxidiwv
MIKPOTEPN TWV 2 mm).

e Tlepifoupe TO doxeio ToU €1dIKOU NAEKTPIKOU AVAMEIKTN WE ANECTAYMUEVO VEPO
MEXP! 4 cm kATw and To XeiAog kal npogBeToupe 5 ml  diaAlpaTog nupITIkoU
vaTpiou (udpuaAou) kal 5 ml kekopeopEvou diaAupuaToc oEaAikou vaTpiou.

e Badloupe oe AsiToupyia Tov avapeikTn Kalr avarappdacoupe yia 10 min.

e Pixvoupe To nepiEXOMEVO TOU aAvaMEiKTOU aoTov €101KO OlaBabuiopévo KUAIVOpO
Kal NPOCOETOUE ANIOVIOWEVO VEPO MEXPI TNV €10IKN EvOEIEn (xapayn).

e OpaoooUPe TOV KUAIVOPO HeE TNV nNaAdun Pag Kal avaTtapaoOOUNE KAAd,
EavaTonoBeToUPE KATAKOPUPA ToVv KUAIVOPO Kal AUEOWC TO TMUKVOUETPO
BouyloUkou Péoa O QUTOV KAl KATAypAd@POULE TIG evOei&elc oe auTo:

o MeTa ano 40 sec (&vdeign A).
o HMETA ano 2 wpeg (évoeign B).
H npwTn avayvwon A (noAAanAaciacpévn €ni 2) avTIOTOIXEI OTNV MEPIEKTIKOTNTA TOU
€dAMOUC O CUOTATIKG OIaUETPOU WIKPOTEPNG and 0,05 mm, nTol 1IAUOC Kal apyiiou.
AvTioToIXd, N avayvwon B avTioToixei 0To NocooTd Twv TepaxIdiwv apyilou. Enopévwe,
0 UMNOAOYIOHOG TwV NOCOOTWY TWV O1aPOpwV KAQOUATWY YiVETAl WG €ENG:
o AupOC (%) = 100 - 2*A
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e IAUG (%) = 2*(A-B)
e ApyIAoG (%) = 2*B

O1 unoAoyIoNoi auToi avTioToIXoUV O YETPNOEIC o Beppokpacia 19,444°C. MeTpwvTag
TNV Oepuokpacia Tou OdiaAlpatoc katd Tnv avayvwon Twv JETpAoswv A kal B,
npoBaivoupe og d16pBwWON TNG HETPNONG HAG CUNPWVA PE TOUG NIVAKEG

Ocpuokpaocia >19,444 °C / npooBseTovrai:
0 1 2 3 4 5 6 7 8 9

19 0,02 0,06 0,09 0,13 0,16
20 0,2 0,24 0,27 0,31 0,34 038 042 0,45 0,49 0,52
21 0,56 0,6 0,63 0,67 0,7 0,74 0,78 0,84 0,85 0,86
22 0,92 096 0,99 1,03 1,06 1,1 1,14 1,17 1,21 1,24
23 1,28 1,32 1,35 1,39 1,42 1,46 1,5 1,53 1,57 1,6
24 1,64 1,68 1,71 1,75 1,78 182 1,86 1,89 1,93 1,96
25 2 2,04 2,07 2,11 2,11 2,14 2,18 2,22 2,25 2,32
26 2,36 2,4 2,43 2,47 2,5 2,54 2,58 2,61 2,65 2,68
27 2,72 2,76 2,79 2,83 2,86 2,9 2,94 2,97 3,01 3,04
28 3,08 3,12 3,15 3,19 3,22 3,26 3,3 3,33 3,37 3,4
29 3,44 348 3,51 3,55 3,58 3,62 3,66 3,69 3,73 3,76
30 3,8 3,84 3,87 3,91 3,94 3,98 4,02 4,05 4,09 4,12

Ospuokpaagia <19,444 °C /agaipouvTai:

0 1 2 3 4 5 6 7 8 9
8 4,12 4,08 4,05 4,01 3,98 3,94 3,9 3,87 3,83 3,8
9 3,76 3,72 3,69 3,65 3,62 3,58 3,54 3,51 3,47 3,44
10 3,4 3,36 3,33 3,29 3,26 3,22 3,18 3,15 3,11 3,08
11 3,04 3 297 2,93 2,9 2,86 2,82 2,79 2,75 2,72
12 2,68 264 261 2,57 2,54 2,3 2,46 2,43 2,39 2,36
13 2,32 2,28 2,25 2,21 2,18 2,14 2,1 2,07 2,03 2
14 196 192 1,89 1,85 1,82 1,78 1,74 1,71 1,67 1,64
15 1,6 1,56 1,53 1,49 145 1,42 1,39 1,35 1,31 1,28
16 1,24 1,2 1,17 1,13 1,1 1,06 1,03 0,99 0,96 0,92
17 088 0,84 0,81 0,77 0,74 0,7 0,66 0,62 0,59 0,56
18 0,52 o048 045 041 0,38 0,34 0,3 0,27 0,25 0,2

19 0,16 0,12 0,09 0,05 0,02 O

Mpoodi10pIcHNOG TTOCO0OTOU OAIKWY avBpakiKwy (0AIkdé CaCOs)
Ma Tov npoadiopiohd Tou OAIKOU MnooooToU avepakikoU acfecTiou yiveral xpron
aoBeoToueTpou Bernard. Ta BripaTa yia Tov npocdiopiopo oTo ENPO Kal KOOKIVIOWEVO
deiyua €3A@OUG £X0UV WG EENG:
e Zuyiloupe 2 g OeiyuaToC Kal TO HETAPEPOUNE OTNV KWVIKH PIAAN TNC GUOKEUNCG
Bernard.
e Tlepifoupe ToVv UGAIVO OWANVIOKO TNG GUOKEUNG MEXP! Ta 3 Tou UWoug Tou
nepinou pe didAupa HCl 4 N kal Tov TonoBeToUUE UE NPOCOXN HEGA GTNV KWVIKN
@IAAn.
e MwpaTilouhye pe TO €I0IKO NWUA Kal upndevifoupe Tn oTddun Tou uypou
NANPWOEWG. Me To aploTEPO HAG XEPI (PEPVOUPE To amiocldeéc doxeio TNC
ouokeuncg dinAa ortn BaBuovounuevn oTAAN €101 WOTE N oTadun Tou uypoU vda
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BpiokeTar oTo idl0 eninedo TOOO OTO aAMosIdEG OOXEiIO 00O KAl OTO
BaBuovounuévo owAnva. TauToxpova avakivoupe Pe To Ol pac xepr Tnv
KWVIKA QIAaAn yia va €pBel To didAupa Tou HCl 4N og enagn pe 1o Ociypa pag
onoTe kalr ekAverar CO2. To ekAuopevo CO2 mielel To uypd NANPWOEWG TNG
BaBuovounuévNG oTNANG, TO OMOIO KATEPXETAl EV® OUYXPOVWC KATERAJOUME Kal
To aniocid&c doxeio €Tl WOTE N oTABUN Tou UypoU evTOC AuToU va BpPioKETAl OTO
idlo €ninedo PE TO UYPO TNG OTAANG Kal €101 va €€iowvovTal Ol UDPOOTATIKEG
niégeic.

‘Otav orvapaTtnoel n  €kAuon Tou CO2 JIAKOMNTOUME TNV avakivnon Kai
ONMEIWVOUUE TNV €VOEIEN TNG OTNANG.

>TNV NEPINTWON MNOU N MNEPIEKTIKOTATA 0 avOpakikd dAaTta eival peydAn kalr To
EKAUOHPEVO aéplo ekTonioel OAo TOo uypd and Tn Pabuovounuévn oTNAn, TOTE
enavaAapBavoupe Tn diadikagia HEIWVOVTAG TNV nNogdTnTAd TOU MPOETOINACHEVOU
Oeiypatoc o 1 g. Av kal 0 AauTn TNV nepinTwon cupBei To id1o enavalauBavoupe pe
0,5 g deiypartod.

Me Bdaon TIC kaTtaypa@eiosg evdeifelg orn Babuovounuévn oTnAn, To OAIkO NOCOCTO
CaCOsz unoAoyileTal ano Tov TUNO :

% CaCOs3 (g CaCOs3 / 100 g &npou €ddpoug ) = [1.22* Vcoz (100+ %H20)] / [T*W]

‘Onou Vcoz = ml napaxBevrog CO2

% H20 = uypaacia Tou deiyuaTog

T= Bepuokpaaia yerpnong os °K, ( °K = °C+ 273.15)
W=g £dapikoU deiypaToq.

NMpoodiopIcHOG TTOCOOTOU OPYAVIKAG OUCIag

O npoadiopIioPOC TNG opyavikng ouciag BacileTal gTov nNpoodiopiouo Tou opyavikou
avBpaka nou BpiokeTal oTo €0agog, Xpnoigonolwvtac Tn MEBodo uypnc kauong
Walkley-Black. H pébodoc BacileTal otnv o&cidwon Tou avBpaka He JIXPWHIKO KAAIO
(K2Cr207) napouacia BgikoU o&€og, cUPPWVa Pe TNV avTidpaon:

3C + 2 K2Cr207 + 8 H2S04 & 2 K2S04 + 2Cr(S04)3+3C02+ 8H20

AnaiTouugva ulAikd Kai opyava:

Kwvikéc piaAec Twv 500 ml
OykopeTpikoi KUAIVOpol Twv 20 ml
Mpoxoideg Twv 25 ml

MayvnTikog avadeuThpag
AnooTayuevo vepod

Avridpaoripia — [Napaokeur) AIgAULATWV:

Kavovikd diaAupa dixpwuikou KaAliou 1N . Mapaokeudaletal pe didAuon 49,04 g
OIXpWHIKOU KaAiou Xnuikad kaBapol kai E&npoU avTidpaoTnpiou o 1 L
diaAupaToc.

AldAupa dioBevny BelikoU aidnpou (FeSO4 7H20 ) 0,5 N . MNapaokeudleTal pe
didAuon 139 g 0OioBevr) BeikoU o1dfpou oe 800 ml nepinou vepd oOnou
npooBetoupe kar 20 ml nukvoU HxSOs4 kai apaiwvoupe o Oyko 1 L pe
aniovioPEVO VEPO.
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e AlgAupa digpaivuiapivng. Mapaokeualeral ye diaAuon 0,5 g dipaivuAapivng os
20 ml vepou kai npoaBrikn 100 ml nukvou H2SO0a4.

e [ukvo ®wopopikd o&U (H3PO4 85%).

e ®Bopiouxo vaTtpio (NaF).

e [Mukvod Beiko oEU (H2S04 98%).

[1po0diopIouOG TNG 0PYAVIKIG 0UTIAG:

e ZuyiCoupe deiypa €dagouc Bapoug 1 g (aspo&npapevou, AsioTpIBnUEVOU KAl
KOOKIVIOWEVOU). Tnv NoodTNTA auTr Tou €dAQOUC TN HETAPEPOUHE OTNV KWVIKN
@1aAN, €101 WOTE va nNEoel OAN N NooOTNTA OTOV NUBPEVA TNG PIAANG Kal OxI oTa
ToIXWHATa TnG.

e [pooBetoupe 10 ml KoCr07 kair akoAouBei nnia avdadeuon HE NEPICTPOPIKN
Kivnon woTe va avapixBei To avTidpaoTnplo PE To £0A@OC.

e 3TN Ouvexeld npooBeToupe ypriyopa 20 ml nukvd Belikd 0EU PE OYKOMWETPIKO
KUAIVOpO. AvakaTeUOUME NAAl NepioTpEPovTac Tn @IGAn yia 30-60 sec pe
NMpPoooxXn WOTE vd KNV KOAANOOUV TA TEWAidld TOU XWHATOC OTA TOIXWHATA TNG
P1aANG. Agpnvoupe Tn @IGAn oe npepdia 30 min nNepinou yia va TEAEIWOEl N
avTidpaon Tng o&eidwaong.

e MeTd TO TEAOC TwV 30 AenTWV NPOCTIBETAI OTNV KWVIKI PIAAn KaTtd osipd 150-
200 ml vepou, 10 ml nukvou diaAupaTog H3PO4, 0,2 g NaF kar 1-2 ml (nepinou
10 oTayoveg ) deikTn dipaivuAayivng.

e AvakaTevovTtag To deiyua oykodeTpoupe pe FeS04 .7H20 0,5 N pexpl Tw Xpwua
and Babu pnAe va yivel anoéToya npdaivo.

e 3Snueiwvoupe Ta ml Tou BelikoUu OIOApPOU MNoOU KaTavaAwdnkav yia Tnv
€€oudeTEPWON.

e & O0eUTepn KWVIKA @IAAn Twv 500 ml kdvoupe Tnv idia TEXVIKA XWPIC va
npooB£ooupe £3a@oc (AeUkOC NPOCdIoPIOUOC). META OYKOUETPOUME NAAI ME
O1dAupa 0,5 N FeSO4 7H20 kal onueiwvoupdse Ta ml nou katavaiwdnkav.

YnoAoyiouoG anoTeAsoudTwy:

O unoAoylonOC TOU MoCOOTOU OPYAviKNAG ouadiag Yiveral oUu@wva HE ToV NApakaTw
TUNO:

OAIkn opyavikn oucia % = (T-A)*N*[0,67/B]

‘Onou:
e A= O oOykoc oe ml Beukou aidripou 0,5 N nou katavaAwbnkav yia Tnv
OYKOWETPNON TNG NEPIOCOEIAC Tou dIXpwHIKOU KaAiou oTo deiyua.
e T= O oykoc oe ml BenkoUu oidfApou 0,5 N nou kartavaAwbnkav yia Tnv
oYKouETpNoN Twv 10 ml dixpwuikoU kaAiou 1N aTo Asukd npoadiopiouO.
e B= Ta g Tou xpnoigonoinBévrog edagoug

Av yia Tnv 0o&eidwaon TNG opyavikng ouciag €xouv katavalwbei nepiooodTepa and 8 ml
OIXPWHIKOU KaAiou ) KaTd TNV OYKOUETPNON KatavaAwdnkav AlywTtepa and 4 ml Belikou
o10rpou, TOTE enavaAauBAavoupe Tov MNPOCdIoPIoHO NdipvovTag HIKPOTEPN MOCGOTNTA
£daeouc N NpoaBETovTag NeyaAUTepn NoooTNTa d1IaAUuaToC diIXpWHIKOU KaAiou.

NMpoodiopiocuog diabéoipou Pwoeodpou (katd Olsen)

O npoadiopIopog Tou diabéoipou Pwo@OpPOU aTo £DAPOC YiveTal HE TNV PEB0DO Olsen.
H péBodoc Baciletar otnv ekxUAIon dwopdpou and To £dagog Pe didAupa 0,5 M
NaHCOs , pH 8.5. Me TO JIGAupa auTo ekXUAifovtal ol und OlaAuTh pHopPn
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EUPIOKOPEVEG EVWOEIC TOU PWwOoPOPOU Kal Ta avTtaAAd&iya pwo@opikd aviovrta. 'Eva
GAAO PEPOC TOU PpWOEMOPOU and Td PpwO@OpPIKA aAata pe Fe kar Al, diaAUsTal Kal
EKXUAICeTal Adyw Tou uwnAoU pH Tou diaAupaTog ekxUAiong. H napaAapBavopevn
noodTNTa QWoPopou ennpedleral and Tn Bepuokpacia, To XpoOvo ekXUAIONG Kal Tnv
TayxuTnTa avakivnong.

[lapaokeun avTidpaoTnpiwyv:

MNMapaokeur avTidpaoTnpiou A:

AlaAUovTal 6 g poAuBdaivikou aupwviou kal 0,145 g TpuyikoU KaAiou -
avTigovuAiou oe nepinou 300 ml anioviopyévou UdaTo¢ Bepuokpaciac 60-
70°C.

€ OYKOMETPIKN ®IaAn Tou 0.5 | npooTtiBevrar 70 ml nukvo Beikd oEU Kal
CUMNANP®VETAI JE ANIOVIGUEVO VEPO £wG To 0.5 I,

MeTa@EpovTal Ta diaAUpaTa Ta napandvw 2 BnUATwV O£ OYKOUETPIKN Twv 1
| kaI ouPNANPWVETAl YUE ANIOVIOUEVO VEPO €wc To 1 |. To didAupa avakiveital
KaAdQ kal anoBnkeUeTal 0 OKOUPEG NAACTIKEG QPIAANEG anouaia PwTOG.

MNapaokeur avTidpaoTnpiou B:

>e 300 mL Tou avTidpaoTnpiou A diaAlovTal 1,584 g aokopBikoU 0&oc. To
OldAupa nou npokUNTel €ival KiTPIVOU XPpWHATOG KAl TO o0Ovoualoupe
avTidpaaoTnpio B.

To O1GAupa auTto To NApackeudaloupe HOVO aubnuepov, TNV nUEpa nou
NPOKEITAl va npaypartonoin®ouv PeTpnoelc. H noootnTta Twv 100 ml €ival
apkeTh yia 37 Oeiyparta (oTa onoia npénel va NpooPETpWVTAl Kal Ta standard

TNG KaunuAng BaBuovounong).

Mapaokeury 0.5 M NaHCOs pH 8.5:

AlaAUoupe 84.01 g NaHCOs oe 1800 ml vepd. EAéyxoupe TO pH Kal
puBuiCoupe otnv TIYR 8,5 eite pe 0,2098 M HCI eite pe 0,3 M NaOH
(ouvnBwc To pH Xxpelaletal av&non). MeTAPEPOUE OE OYKOWETPIKNA PIAAn 2 |
Kal gUPNANPWVOUNE Pe H20 péExpl TN Xapayn.

MNMapaokeun diaAUPaTog BelikoU o&€oc 5N:

€ OYKOMETPIKA ®IAAn Tou 1 | npooTiBevtar 140 ml nukvo Begikd o&U Kkai
CUMNANP®VETAI JE ANIOVIGHEVO €wG To 1 1.

MNapaokeun diaAUpaTtoc 500 ppm P kal Aoinwv otavrap P:

ZuyiCoupe 2,1964 g eudidAuTou @wo@opikoU diatog (KH2PO4) kal TO
dlaAUoupe og 1000 ml anioviopévo veEPO HEDA O OYKOWETPIKN @IAAn. To
npokUNTOoV didAupa £€xel ouykévipwon 500 ppm P kal anoTteAei To stock
solution. Ano auTtd AauBdaverar noodtnTta 10 mL kal HETAQPEPETAl OFE
OYKOWMETPIKN ¢IAAN Twv 500 mL Tnv onoia NANPWVOUNE LE AnIOVIOWEVO VEPO,
napaokeualovrag OlGAUMa ouykevTpwong 10 ppm P. Ano Tnv TeAeuTaia
OYKOMETPIKN QIAAN HE TIGC KATAAANAEG apalwaoelg dnUIOUpYOUHE Ta oTAvVTAp
Twv 0, 0.25, 0.5, 1, 2, 3,4, 5 kal 6 ppm P.

Aiadikaaoia ekxUAiong, avantuéng xpwuaroc, Kai UETpNong:

ExxuAion:
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o ZuyiCoupe 2.5 g €ddpoug og NAACTIKA PnoukdaAla Twv 50 ml
o MNpooBéToupe 50 ml NaHCOs / 0,5 M/ pH 8,5
o AvadeUoupe yia 30-45 AenTd, kai dinBouUpe To npokunTov didAupa
Avdnruén xpwuarog oro deiyua kai Ta oTdvrap:
AvanTUoooule Kuavo Xpwua oto dInénua wg €&ENG:
o AauBavoupe 10 ml ekxUAiopyaTog dsiypaTog kal Ta BAJOUME OE OYKOMWETPIKNA
@I1aAn 50 ml.
o MNMpooBéToupe pia otayova deiktn para-Nitrophenol (avanTtiUooeTtal KiTpivo
XPWHA) KAl OYKOPETPOUME e 5N HaSO04.
o MpooBéToupe 15 ml anioviopévou vepod.
o MNpoobéToupe 8 ml avTidpaoTnpiou B KAl CUPNANPWVOUUE MPOCEKTIKA TN
PI1GAN PEXPI TN XApayn KE anioviohéVo vepo.
o H idia diadikacia akoAoubeiTal kal yia Ta otavrap.
o MepIJEVOUPE TOUAAXIOTOV Yia 45 min péxpl va avanTtuxBei To Xpwua.

MeTproeiG ekxUAiouarog:

MeTd Tnv OAOKANpwon Tng avridpaong kai Tnv avantuén kuavol YpwHATOG,
NMPAaydaTonolsiTal YETPNON O PpACHATOPWTOUETPO KAl O£ UAKOC KUPATog 882 nm TOCO
TWV OTAVTap, 600 Kal TwV dEIYNATWV.

YrnoAoyiouoi:
Anuioupyia kaunuAng BadBuoAoynong:
o And TIC PETPNOEIC TV OTAVTAP Nou dnuioupyndnkav, Yiveral unoAoyiouog
TWV OUVTEAEOTWV YPAMUMPIKNG GUOXETIONG, O onoiol XpnoigonoioUvTal yia Tn
METATPONN TwV £VOEIEEWV TOU OpPYAVOU OE ppm CUYKEVTPWONG OTo OIGAUMaA

METPNONG.

MeTATPONK CUYKEVTPWONG OTO TEAIKO dIAAUNA, 0 CUYKEVTpwON P aTo £€dagog:
o O unoAoyIopOC TNG CUYKEVTPWONG Tou P oTo £€dagog yiveTal wg ENC:

P (mg/kg) = A*(50/B)*(50/10)
‘Onou: A = ppm P oTo ekxUAIONa kal B = g edA@ouc nou XpnolJonolrfoape.

NMpoodiopIicu6g avTaAAdSIpwyY HopPwyV HakpooTolxEiwv (K, Ca,
Mg)

O npoadiopionoc TNG d1aBETIUNG NooOTNTAC NAKPOOTOIXEIWY oTo €dagog, BacileTal ot
eKXUAION TNG avTaAAA&INNG HOPPNG TWV OTOIXEIWYV KAl OTNV OUVEXEId NPoadIopIioud TNG
OUYKEVTPWONG TWV OTOIXEiWV OTO npokUunTov ekyxUAIoya oe ouokeuny ICP-OES. H
diadikaoia ekXUAIONG npayuartonolgiTal akoAouBwvTag Ta napakdTtw Bruara:

o ZuyileTal nogoTnTa 2 gr £dA®OUG KAl NpocTiBeTal o€ NAACTIKOUG OWANVEG
falcon Twv 50 ml.

o >Tov owAfva npooTifevTtal 40 ml o&ikoU appwviou kal nwuaTileTal.

o AkoAouBs&i punxavikn avakivnon o€ avadeuTtrpa yia 60 min.

. MeTd TOo NEPAG TNG avakivnong, ol OwAAVEG TonoBeToUVTAl O (PUYOKEVTPO
Kal NpayuaTonolgiTal puUYoOKEVTPNon oTIc 4.500 aTpo®Eg/min yia 3,5 min.

o Me TNV OAOKANPWGN TNG (PUYOKEVTPNONG, N uypn ¢Acn UETAPEPETAl OE VEO

owAnva falcon kal cUPNANPWVETAl PE VEPO N 0EIKO APUWVIO HEXPI Ta 40 ml.
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o Epdoov n peTpnon dev npaypartonoin®ei ayeoa, To didAupa anobnkeUeTal o€
Beppokpacia 4°C peExpl 4 WPEC NpIv TNV NpayparTonoinon Tng HETpnonc.

O npoadiopiopog TnG ouykevTpwong K, Ca kal Mg yiverar ge Tn xpnon ouokeung ICP-
OES (Perkin Elmer Optima 8300). H BaGuovounon TNG GUOKEUAG MPIV TNV HETPNON
yiveTal pe xpnon stock solution diaAUpaTtoc multi-standard, €18ikoU yia xprion os ICP. H
TEAIKN] OUYKEVTPWON TWV OTOIXEIWV OTO €dagog Yyiveral aneubeiag and Tn OUOKEUNR,
noAAanAacialovrag Tnv HETPOUHEVN OUYKEVTPWON OTOo TeAIkO OidAupa eni 20,
METATPENOVTAC Ta ppm Tou JlaAUuaTog PETPNONG o mg/kg Tou oToixeiou aTo Enpo
Oeiyua €dagouc.

NMpoodiopIcuOG BIABECIHWY pOopPWYV IXVooTolXEiwy (Fe, Zn, Mn,
Cu)

O npoadiopIiopoc TN d1aBE0IuNG NoooTNTAG IXVOOTOIXEiwv OTo €dagocg, BacileTal os
eKXUAION TWV OTOIXEIWV AUTWV KAl OTNV OUVEXEID NPOoadIopIOUO TNG CUYKEVTPWONG TOUG
OTO npokunTov ekyxUAIoOya o ouokeury ICP-OES. H diadikacia ekxUAIONG
npayuartonoleiTal akoAoubwvTag Ta napakaTw BruaTa:

o ZuyiCeTal noootnTa 10 gr €ddgouc Kal nNpooTiBeTal o€ NAAOTIKOUGC OWANVEG
falcon Twv 50 ml.

. ZTov owAnva npooTiBevtal 25 ml diaAUpaTog DTPA kal nwuarideral.

o AkoAouBsei unxavikn avakivnon os avadeutnpa yia 60 min.

o MeTd TOo NEPAG TNG avakivnong, ol OwAAVEG TonoBeToUVTAl OE (PUYOKEVTPO
Kal npayuaTtonolgiTal puyokEvTpnaon oTic 4.500 aTpo@EG/min yia 3,5 min.

o Me TNV OAOKANPWON TNG (PUYOKEVTPNONG, N Uypn ¢Acn UETAPEPETAl OE VEO
owAnva falcon kal ouuNANPWVETAl PE VEPO 1 0EIKO APUWVIO HEXPI Ta 25 ml.

. Epdoov n peTpnon dev npayuartonoinBei aueoa, To didAupa anoBnkeUeTal og

Beppokpaacia 4°C péxpl 4 WPEC Nplv TNV NpayuyaTonoinon Tng HETPNonc.

O npoadioploPOC TNG OUYKEVTPWONG Fe, Zn, Mn kal Cu yiveTal Je Tn XPrON CUCGKEUNG
ICP-QES (Perkin Elmer Optima 8300). H BaBuovounon TG GUOKEUNG NpIV TNV KETPNGON
yiveTal e xprion stock solution diaAUpaTtog multi-standard, 1dikou yia xpnon o ICP.

H TEAIKN OUYKEVTPWON TWV OTOIXEIWV OTO £0aQOC YiveTal ansubeiag ano Tn CUOKEUN,
noAAanAacialovrac Tnv METPOUMPEVN OUYKEVTPWON oOTo TeAlkd didAupa eni 2,5,
METATPENOVTAG TA ppm Tou JlaAUhaToG WETPNONG o mg/kg Tou OToixeiou oTo &npo
deiyua €da@ouc.

2UXVOTNTA KATAYPAPIG KAl KATANEPIOHOG EPYATIWV

H Anwn dsiypdtwv €3A@oug Kal ol avaAUgoelg nou neplypaenoav agopouv kail Toug 10
mAoTikoUC aypouUc ava neploxn, yia kabe nepiodo AAWNC delyuatwy. H deiypatoAnuia
o€ kGBe NIAOTIKO aypd agopd Tn AfWN €vog dsiypaTog ano To TUHAMA TwV £QAPHOY®V
Kal evog Oeiyyatog and To TuAPa Tou papTupa. O xpdvog npaypartonoinong Twv
delypuaToAnuwiwyv €ival n nepiodoc OkTwRpiou-NoguPpiou, kaBe £€1oc. O akpIBAg XpPOVOG
deiypyaToAnuwiac 6a kabopioTei 0 ouvevvonon Twv enIBAENOVTWV YEwNOvwY Twv FOR
pMe To IOTSP, agoU 6a npenel va npaypartonoinBei PeETA TIC NPWTEG POIVONWPIVEC
BpoxonTwaoeIC Kal og NePiodo NMou o POPTOG €pyaciac oTto epyacTtnpio Tou IOTSP Ba
EMITPEWEI TNV Ypryopn NEpAinwon TwV avaAUTEwy.

YnevBuvol yia TN AfWn Twv delydatwv €dAQoucg, Tn owoTh apxikr Olaxeipion Kai
anoBnKeuon Kal Tnv anooToAn oTo epyacthApio Tou IOTSP yia avaiuon, €ival ol
eniBAEnovTeC yewnovol Twv FOR.
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H undéAoinn diadikacia yia Tn diaxeipion, anobnkeuon kal avaiuon Twv OsiyhdTwy,
kKabwc kal n ene€epyacia Twv dsdopevwyv Ba npaypartonoinBsi and TO €NIOTNHOVIKO
npoowniko Tou IOTSP.

Mo10TIKOG £EAeyXOG dedOPEVWIV
O noloTIKOG €AgyxoC yia Tnv opbn diadikacia AAWNG kal avaAuong Twv OJEIYHATWV
€0AQoUC, EXEl WG €ENC:
e 1° eninedo eA&yxou:
o Yneubuvoc: Mewndvol FOR
o Aiadikacia: BeBaiwon Tng opBRC ekTEAEONC TNG dsIyuaTOANWIaAG Kal TnG
OWOTNC ONUavong Twv OEIYNATWV
e 2°gninedo eAEéyxou:
o Yneubuvog: EpeuvnTiko npoowniko IOTSP
o Aiadikaoia: BePaiwon o0pBNG eKTEAEONC TWV aAvaAUCEwV Kal E£AEYXOG
anoTEAECHATWY AVAAUCEWV
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NMpwTtékoAAo M.5: AsiypatoAnyia Kol avaAuoeig @UAAwWY

Eicaywyn

>Ta nAdgiola Tou €pyou LIFE AgroClimaWater, npokeitar va npayuartonoin®olv
OElyHaToANWIeC QUAAWV HPE oKOoMO TNV avdaAuon yia NeEPIEKTIKOTNTA O OpenTika
oToixeia. YneUBuvo yia Tov cuVTOVIONO Kal Tn JIEVEPYEId TWV AVAAUCEWVY OTNV MEPIOXN
NG KpATng eival To IOTSP. To napov npwTOKOAAO €XEl WG OKOMO va Napouaiacel TOOO
Tn MeBodoAoyia ARWNG kal apxikng diaxeipiong Twv deIyNdTwv QUAAWY, n onoia Ba
npayuartonoinBei and Toug enifAénovrteg Twv FOR, 600 kai Ti¢ avaAloesic nou 6a
akoAouBnoouv oTIC eykaTaoTaocelc Tou IOTSP. Ta dedopéva nou Ba npokUWouv ano TIG
OUYKEKPIMEVEG avaAloelg, Ba xpnoigonoinfolv TOCO Yid TOV MNPOYPAHUMATIONO Twv
enePBdoewv oTouC MIAOTIKOUG aypoucg (n.X. npoypaupaTtionoc Ainavong) ortn Apdon
C.4, 600 Kkal yia Tnv a&ioAoynaon Twv ENINTOOEWY aAno TNV £QAPUOYN TWV MNPAKTIK®YV,
otn Apdon D.2.

O1 avaAloeig UAAWY anoTeAOUV TO ONUAVTIKOTEPO €pyaAgio didyvwong TG BPENTIKNAG
KaTaoTaong Twv dEVOPWV Kal avtavakAoUv oxl JOVO TNV NEPIEKTIKOTNTA TWV BPENTIKWV
oToIXeiwv OTo €0a®oG, aAAd Kal TIC emMOPACEIC J1IaPOpwV AAwV napaueTpwv (M.X.
udaTIKA KaTanovnon) nou pnopolv va €NNPEACGOUV TV NPOCANWH TOUuG ano To £dagog.

MeBodoAoyia
AsiypatoAnyia @UAAwYV / apXIkn dlaxeipion SeIyuaTWYV

H owotn deiyyaTtoAnwia Twv QUAAwV anoTeAei anapaitntn npolndbeon yia Tn owoTn
gpapuoyn TNG QUAANOdIaYyVwoTIKAG. O Adyog €ival oTI ota aesiBain 0O&vdpa
(nepiAapBavopevwy  €AIAG KAl €0nePIdoEId®WY  (UOIKA) UNApXouv Tautdoxpova oTo
0&vOpo  QUAAG  JIAPOPETIKOV NAIKIOV Td onoia napoucidlouv  ONPAVTIKEG
dlapoponoingelc 6oov a®opd OTh CUYKEVTPWON TWV BPeNTIKWYV OTOIXEiwV. MpakTika,
auTo onuaivel 0TI eniAoyn veapwv QUAAwWY, 1 GUAAWY ano Tn BAGoTnon nponyoudeEv®wY
ETWV Ba dWOoEl ONUAVTIKEG ANMOKAICEIG OTN OUYKEVTPWON TWV BPENTIKWV O OXEON ME Td
NANPWG avenTuyuéva @UAAa Tng Tpéxouoac nepiodou BAGoTnoNG, yia Ta onoia 1IoXUouv
kal Ta enineda avagopdcg, Ta onoia Ba xpnoigonoinBoUv yid TNV EpuUnveia Twv
anoTeEAEOHATWV.

H enmidoyl Twv @UAAwvV nou B6a oTtaAlouv vyia
avaAuon agopd ouvhBwc To 4-5 (elyoc PUAAWV o€
BAaoToUC Tng TpExouoac BAACTIKNAG MNEPIODOU ONWC
paiveTal evOeEIKTIKA OTO NAPAKATW OXAMA yid Tnv
eAld. AvrtioToixn e€ival kai n dsiyyatoAnwia nou
npayuaronoleiTar ora eonepidoeidr). Autd BERaia
gival evOeIKTIKO, apoU avaAloya HE TIG OUVONKEC Tou
ehaiova, n BAdoTnon pnopei va €xel HeyaAuTeEpo )
MIKPOTEPO WNKOC KAl ETOI VA XPEIAOTEI va €NIAEEOUE
QUANa wnAOTeEpa 1 xapnAotepa oTto BAacTto. O
OTOXOG €EMOMEVWG, €ival va eniAeyolv TaA nNpwTA
NANPWG avenTuyhéva @UAAa  (yia  kaAokaipivr
deiyuaTtoAnuwia), n @UAAa nAikiag 5-6 pnvov (yia
eBivonwpivn deiypartoAnyia).

To péyeBog Tou deiypaTog mpeEnesl TouAdaxioTtov 150
@UAAa yia Tnv eAid kal 50 yia Ta €onepidosidr], o€
kGBe deiyua. Enopévwe, pe 0edoueVo OTI To GUVOAO
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auTo Ba snileyei and nepinou 15 3£vdpa, Ba npenel o kKGBe dvdpo va dilaAeEoupe 5
Celyn @UAAWV yia Tnv €A1d, n 3-4 QUAAa yia Ta €onepIdoeIdn. MIKPEC anokAIoEIC oToV
apiBuod @UAAwV ava dévdpo pnopei va kaAugBolUv and avTioToixn Npoocapuoyn Tou
OUVOAIKOU apiBuoU Twv dEvdpwv ano Ta onoia Ba AGBoupe deiypaTa, Ta onoia os KABe
nepinTwon a npénel va sival geta&u 10 kai 20.

O Tpoénoc enmiAoyng Twv dévOpwyv ano Ta onoia Ba yivel dsiypaToAnwia gival napopoiog
ME auTov TnG dsiypatoAnwiag €3A@ouc Kal Hia ev3eIKTIKA diadpour evrtdg Tou aypou
eU@avifeTal oTo NapakaTw oxnua:

Eik. 10: EVOEIKTIKO 31dypappd HE onHeia AQWnG SeiypaTtmv QUAA®MV eVTOG TOU
aypou, yia Tn dnuioupyia evog cUVOETOU, AVTINPOCWNEUTIKOU SEiyHATOG.

MapoAa auTd, unapyxouv ol KATwB! NePIOPIOUOI WC Npog Ta d&vdpa nou TeAika Ba
eniAeyouyv, apoU ano@eUyoUlE:
e ®uTa nou BpiokovTal gTa 6pia Tou oNWpPwWva
e OUTA Nou avTigeTwNifouv NPoBANUaATa acgbeveiwy, (NUIEG ano £vToua Kal Yevika
dlapoponoiouvTal e onolodnnoTe Tpono and Ta undAoina dévdpa Tou eAaiwva.
'ETol Aoinov, cuvouwilovTtag, n odladikacia OsiypatoAnwiag yia Tn AAWn ToUu KABe
oUvOEeTOU deiypuaTog PUAAWYV €XEl WG €ENG:
e EniAéyoupe TO NpwTo O£vOpOo nNou Ba yivel dsiydaToAnwia akoAoubBwvTag Tnv
non avagepbeioa diadikaaoia
e KivoUuevol nepIPeTPIKAG Tou O€vOpou Kal aTto Uwog evdc PECOU avBpwnou
EMNIAEYOUPE TOV OUVOAIKO apiBuo @QUAAwV owoThc nAikiag, Baon oocwv nodn
avapépdnkav
e Ta @UAAG autd TonoBeToUvTdl O MAAOTIKO OGAKOUAGKI Kal WETABAiVOUWUE OTO
enopevo onueio (dévdpo) OeiypatoAnwiag, enavaiaupavovrag Tn Odiadikaoia
MEXP! va oAokANpwOei n ANwn Tou GuvoAikoU apiBpou Twv QUAAWV yia TO
OUYKEKPINEVO deiyua
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e To nNAAOTIKO 0AKOUAGKI Nou nepiexel To deiypa TonoBeTeiTal o deUTEPN oakoUAa
kal avapeoa oTic dUo oakoUAEG TonoBsToUUE TO KApTEAAKI OslypaToAnyiag oto
ornoio avaypdagovTal Ta €ENG:

LIFE AgroClimaWater

A@oU kAeiooupe kal Tn OegUTeEpn oakoUAa, To deiyua nou AaupPaveralr TonoBeTeiTal o€
OKIEPO MEPOC (10aVIKA OE pOpNTO WUYEIO) MEXPI TNV OAOKANPWON TWV £pyaciwv nediou.
A@oU ouykevTpwBoUv O0Aa Ta dsiyhaTd, KAl ENIOTPEWYOUHE OTIC £YKATAOTAOEIG Tou FOR,
Ta oakouAdkia TonoBeTouvTal g Wuyeio (4°C), MEXPI TNV ANOCTOAN Tou JeiyuaTog oTo
B8a IOTSP, n onoia 6a npnel va npayuartonoin®ei evroc Twv ENOPEVWV 48 wpwv.

AQYn SEIYHATWYV Kal TTPOEPYATia/aTToBRKEUOT OTO EPYNOTHPIO

e Kdabe deiypa UAAWV nou €I0€pXETal GTO €pyaacTrpio Tou IOTSP AauBavel Kwdiko
avaAuong kal kataxwpeital aro BiIBAio avaluong pUAAwV.

e 3TN OUvEXela TOMoBeTEITAl Ot Wuyeio HEXPI TNV &vap&én Tng Odiadikaoiag
nAuciyaTtoc kal Efpavong, eviog TwV ENOPEVWV 48 wpwV.

e To enopevo BAua nepiAauBavel nAvoigo Tou deiypuaTog o 4 oTddia, wg €ENG: a)
kaAd NAUOIPO o€ Aekavn e vepO BpUONC KAl anoppunavTiko Xwpic pwopopo, B)
EEnhupa oe Aekavn e vepd Bpuong, y) nNpwTo EEMAupa O AekAvn JE
anioviopévo vepod, d) deUTepo EENAUPA O AEKAVN UE ANIOVIOUEVO VEPO

e To dsiyya ev ouvexeia TonoBeTeiTal yia &fpavon oe poupvo, oTtoug 105°C, yia
48 WpPEeG, N MEXP!I oTaBEPOU BApPOUC

e To ano&npapévo deiyua KoviopTonoleiTal o€ YUAO AAeong Pe oita 1 mm kal v
ouvexeia TonoBeTeiTAl 05 OAKOUAGKI TO OMOio KAEIVETAI EPPNTIKA OTO AVOIXTO
AaKpo WE Xpnon BepudTnTag oTnv €131k CUCKEUN NAACTIKOMNOINGNG

e To ano&npabév «kalr koviopTonoinuévo Ociyya anobnkeUsTar HEXPI vda
npayuaTtonoin®ei To (UyioPa yia Tnv avaAuon Tou d&iyuaTod.

NMpoodiopicu6g OAIKOU alwTou

O npoodiopiopoc oAlkoU alwTou YiveTal Ye xpnon Tng Hebddou Kjeldhal. MoooTnTa 100
mg Tou ano&npapévou Kal KOoVIOPTOMoInuévou OeiydaTog €I0AyeTAl O OWANVEG Kal
akoloubBei xwveuon ot €dIkn €o0Tia, napoucia nukvoU Bgiikol o0&€og, Se Kal
oaAIkuAlkoU o&€oc. H xwveuan oAokAnpwveTal og TeAIkn Bepuokpacia 320°C péxpl To
dlahupa va anokthoel nAnpn Oialyeia. AkoAouBei apaiwon oe oyko 25ml. O
NpoodIopIoUOC YIVETAI XPWHUATOUETPIKA O (PACUATOPWTONETPO PhotolLab 6100VIS
(WTW, Tlepuavia), €nsira anod npooBnkn avTmidpacTnpiwv (TPpuyikdo KaAlovdaTpio,
UNoXAwpPIWOEC VATPIO KAl aAkaAikn ¢aivoAn) kai Tnv nAnpn avdanTtu&n Tou XpwHATOG
(avTidpaon Berthelot). O1 avagepdpeveg noodTNTEG Ociypyatog evOEXETAl vda
Tpononoin®oUv avaloya, €pOooV N CUYKEVTpwON Tou alwTou oTo dciyua dianioTwoeEi
OTI €ival onuavTika JIKpOTEPN | HEYAAUTEPN and To aVAUEVOHEVO.
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Y1réAoitra BpeTTTIKA oTOIXEIO

MoooTnTa 1g &npou dciyuaTog TonoBeTeiTal 08 KAWEG NopoeAdvng. A@oU TonoBeTnBei
o€ eoTia Pe Beppalvopevn nAdaka (300°C) yia nepinou 20 AenTda (MEXP! va OTAPATAOCE! N
€KAuOn kanvou) PYeoa o€ anaywyod, akoAouBei kavuon og kAiBavo anoteppwong (520°C)
yia 5 wpec. H napayouevn TEppa diaAuTtonoisital Pe npoaBrikn 5 ml apaioty (1:4)
dlaAUpaToc HCI kal napapovrhy o€ apuolouTtpo (50-60°C) PEXP! TNV EUPAVION ATHOV.
AkoAouBei dInbnon kal apaiwon o 0yko 25 ml. To didAupa nou npokunTel poipaleTal
oc OUO nAAOTIKOUGC OWANVEG, ol onoiol KaAUNTovTdl HE NWPa kKal Ta OsiyuaTa
anobnkevovTal HEXP! va npaypaTtonoin®oUv ol WETPNOEIC TNG OUYKEVTPWONG TwV
BpENTIKWV OTOIXEIWV.

O npwToG owARvag xpnoiyonoleiTal yia npoadiopioyd Twv oToixeiwv P, K, Ca, Mg, Fe,
Zn, Mn kai Cu, oe oguokeun ICP-OES (Perkin-Elmer Optima 8300), pe duvatdéTnTa dual
view. AvaAoya HE Tn OXETIKN CUYKEVTPWON TOU OTOIXEiOU OTO OIAGAUMA, €MIAEYETAl O
TPOMNOC YETPNONG KE XPNON TWV ONTIKWV Nou BAEnouv To nAdoua kabeta (radial view) n
Kata pnkog (axial view), woTe va pnv €néABel kopeopdc oTa counts, aAAd kal va
nAnpoUvTal Ta eAdxioTa O6pia avixveuong otnv avTioToixn 8€on B£aong Tou NAAONATOG.
Ta aToixeia npoodiopilovTal e 2 dlaPopeTIKG uno-OciyyaTta yia kabe apxiko deiyua Kai
KGOe deiyua HETPATAl 2 TOUAAXIOTOV (POPEC aAndO TN CUCKEUNR Yid MPOCdIoPIoUO TOU
TUNIKoU O@AAPATOC TNG METPNONG. MapdAAnAa, onwg kai og OAEC TIC PETPNOEIC TWV
UNoAoiNnwv avopyavwyv OToIXEiwv, npaygartonoiouvTal WPETPNOEIG Kal ot Oeiyuara
YVWOTNC OUYKEVTPWONG YIa EAEYX0 TNG A&IoNIoTIag TWV anoTEAECOUATWV.

O deUTEPOC OWANVAC XPNOIYONOIEITAI YId TOV NMPoadiopioPd TNG CUYKEVTPWONG Tou B.
ApxikG npaypaTonoleiTal npoobnkn Alwpedivng-H vyia Tnv avantugn kiTpivou
XPWHATOG, N £€vTaon Tou onoiou gival avaAoyn TNG CUYKEVTPWONG B ato deiyua. MNa tnv
anoQuyn Tng nidpaong oToixeiwv onwg Ta Al, Cu kai Fe, npayuaTonolgital npogbnkn
EDTA oTo deiypua.

Mapaokeun digAuudTwy:

AigAupya BUFFER MASKING: 300g ofikoU appwviou PeTaQEpovTal g€ nepinou 600 ml
anioviopévou vepoU kal npooTiBevtalr 150ml glacial o€ikoU 0&€oc. ApoU To diaAupa
yivel d1auyEG, CUPNANPWVETAI JE ANIOVIOUEVO VEPO PEXP! OYKOU 1 AiTpou, eV TO TEAIKO
pH puBuileTal og 5,2 pe xpron €itTe o&ikoU 0EL0G €iTe aupwviac.

AidgAupa Alwuebivng: 100 ml Tou buffer avaperyviovTal pe 40 ml anioviopévou vepou.
AkoAouBei npoabnrkn 2,5 g EDTA, 0,25 g Alwpebdivne-H kail 1,5 g aokopBikoU o&€oc, oc
BAuata nou akoAouBoUv Tnv nAnpn JdiaAuon Tou kABe avTidpacTnpiou npiv Tnv
npooBnkn Tou e€ndpevou. To OUYKEKPIYEVO OlaAupa dev  anoBnkevsTal  Kal
napaockeuddleTal véo kKAbe popd nou npayuarTonolouvTal JETPOEIG.

MNapaokeun standards: 5,719 g BopikoU o&€oc diaAuovTtal g€ 1000 ml HCl 4% kal
anoBnkevovTal O @QIAAEG noAualBuleviou. And TO OUYKEKPIYEVO apxIkO JidAupa
napaockeudlovrtal Ta avrioToixa standards, pe apaiwoelg. Ol GUYKEVTPWOEIG TWV
standards JiagoponoloUvTal avaioya ME TNV avapevopevn OUykEVTpwaon B oTa
deiyuara.

Aiadikaoia yeTpnong:

MoooTnTa 2,769 ml Tou diaAUpaTtog alwuebivng avauelyvuovTtal Ye 1,73 ml deiyparog
ME xprion €I0IKAG OUOKEUNG apaiwong. Metd and 60 min kal apou oAokAnpwbei n
avanTtu&n xpwuaTog oTo JdiaAupa, npayudaTonolsital ETPNON O PACHATOPWTOUETPO OF
MNKOC KUMaTog 410 nm.
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Na oO6Aa Ta oToIXEId, Ol AVAPEPOUEVEC APXIKEC MOOOTNTEG OeiyudaTog evOEXETAl va
Tpononoin®oUv avaAloyd, €pOCOV N CUYKEVTPWON KAMolou BpenTikoU OTOIXEiou OTO
Ociyua dianioTwOei OTI ival onuavTika PIkpdTeEPN 1 HEYAAUTEPN ano To AVAUEVOUEVO.

2UXVOTNTA KATAYPAPKNG KAl KATOMEPIOHOG EPYATIWYV

H Afwn deiypatwv UAA®V Kal ol avaAUoEeIc nou nepiypapnoav agopolv kal Toug 10
mAoTIKOUG aypoUuc ava nepioxn, yia kabe nepiodo Anwng deiypdtwv. H derypatoAnwia
o€ KABe MIAOTIKO aypo agopd Tn ANWn vog dsiypuaTog anod To TUAHA TWV EQAPHOYWV
Kal evog Osiygatoc and To THAMA Tou paptupa. O xpoOvoc npaypartonoinong Twv
delypaToAnyiwv gival Kolvog 1600 yia Ta sonepidosidr), 600 Kal yia Tnv €Aid. H npwtn
nepiodoc dslypatoAnwiac agopd To diactnua OkTwRpiou-NoguBpiou @BIVONWPIVN
delypyaTtoAnuwia, evw n OeUTEpn npayudrtonolgital evrog Tou IouAiou, kaBe €r1oc. O
akpIBAg Xxpovog OdesiypatoAnwiac 6a kabopioTei O ouvevvonon Twv enIBAENOVTWV
YEWNOvwY Twv FOR pe 1o IOTSP, agou Ba npénel va npayuatonoinBei YeETA TIC NPWTEC
POIVONWPIVEG BPOXONTWOEIC KAl OE NEPIOdo Nou 0 POPTOC EPYAciac OTo EpyaAcTrpio TOU
IOTSP Ba sniTpEWel TNV ypnyopn nNepaiwon Twv avaAUoswy.

YneUBuvol yia Tn Aqwn Twv Oelydatwv QUAAWV, Tn owoTn apxikn Jdlaxeipion Kai
anoBnkeuon Kal TNV anoaToAn Twv deIyudTwy oTo gpyacTrnpio Tou IOTSP yia avaiuon,
gival ol eniBA&novTeg yewnovol Twv FOR.

H unoAoinn diadikacia yia Tn dlaxeipion, anodbrkeuon kal avaiuon Twv Jeiypdtwy,
kabwc kalr n eneepyacia Twv Odouévwyv Ba npayuartonoindei and To NICTNUOVIKO
npoowniko Tou IOTSP.

Mo10TIKOG EAeyXOG dEdOPEVWIV
O noIoTIKOG €AeyxoC yia Tnv opbr diadikacia AQWng kalr availuong Twv OelypaTwv
PUANWV, £XEl WC €ENC:
e 1° gninedo eAéyyxou:
o YneuBuvoc: l'ewnodvol FOR
o Aiadikacia: BeBaiwon Tng opBRC ekTEAEONC TNG dsiydaToANWiag kai Tng
OWOTNG ONUAvong TV JEIYHATWY
e 2°gninedo eAéyxou:
o Yneubuvog: EpeuvnTiko npoownikd IOTSP
o Aiadikaocia: BePaiwon opbBNG eKTEAEONC TwWV aAvAAUOEwWV Kal E€AEYXOG
anoTEAECHATWY AVAAUCEWV
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NMpwtékoAAo M.6: AsiypatoAnwia kai avaAUoeig yia
TTPOCOIOPICHO TNG ATTWAEING VITPIKOU alWwTOoU MECW TNG
EKTTAUONG

Eicaywyn

>Ta nAdgiola Tou épyou LIFE AgroClimaWater, npokeiTalr va npayuaronoinesi
NpoodIopIoUOC TWV ANWAEI®V Ot VITPIKO alwTo PEow TNC d1adikaoiag TnNG ekNAUCEWC
oTOUC MIAOTIKOUG aypouc. H diadikacia authy agopd orn AQWn delypuaTwy £3a®ouc Kal
OTOV YPryopo npocdiopioud TNG OUYKEVTPWONG TwWV VITPIKWOV 0 BaBoc¢ nepinou 1
METpoU (Onou €ival epikTd), | 0 KABE NepinTwaon o€ BaBog népav Tng pI{6oPalpag Twv
O0évdpwv. MapaAAinAa, npoodiopioudc Tou viTpikoU alwTou Ba npaypaTtonoinBei kal os
Ociypata vepoU kal €dAQOUC anod TNV EnIPAveIaKn anopporn OTOUC €AAIOVEC MNou
BpiokovTal o€ NEPIOXEG PE MEYAAN KAion. H diadikacia auTtn nepIypa@eTal avaAuTika o€
aAlo npwTtokoAAo (M.9). Enmiong, o Tpdnog deiypatoAnwiag €ddgouc dsv avaAueral
01€00IKA, aQoU £xel ava@epbei aAvaAuTikd oOTo MNPWTOKOAAO M.4, pJe  povn
dlagoponoinon To BdBoc dsiypatoAnwiag kal T AQWN anAwv kal Ooxl oUVOETwvV
delyNaTwy.

MeBodoAoyia

AsiyparoAnyia eddagoug

H diadikagia Tng ANwng Twv OelyuaTwVv £0A@OUG akoAouBei TIC BACIKEC ApXEG nou
avaAuovTal oTo NPWTOKOAAO M.4. Adyw TNG PIKPNG noodTnTag edAPoUG Nou andiTeiTal
yla Tnv avaAuon, n diadikacia Tpononolsital Je TN ANwn anAwv JslyddTwv Kal Tn
Dlevépyeld NePIOOOTEPWY aAVAAUCEWY ava NepinTwaon, Onwc avaAUeTal oTn OXETIKN
napdypa®o yia Tn ouxvoTnTd KaTaypa@nc Tou napovrtoc NpwTokKOAou. Enopevwe, yia
kaBe TURMa Tou NIAOTIKOU aypou, akoAouBoUpe Tnv napakdTtw diadikaocia:

e AQoU eniheyei To onueio deiypatoAnwiag (BAEne npwTOKoAAO M.4), yiveTal
xprion OsIyhdaToANnTN via Tnv kadBodo HéEXP! BABoug 1 m, €pooov €ival ePIKTO
Kal ot kaBe nepintwon >0,65 m. Av autd dev emiTeuxBei, TOTE yiveTal véa
npoondbeia og AAAo onpeio yia Tn Afyn Tou d€iyuaTog.

e >TO onueio delypaToAnwia apaipoUpe To £dagog HéEXP! To Baboc Twv 15 nepinou
cm Kal To anoppinToupe. To deiypya €ddagoug ano Ta 15-25 cm eival auto nou
TOonoBeTOUPE O€ NAAOTIKN 0akoUAa (TouAdyiotov 500 g xwpaTtog). Av n
noootTnTa (e€aptatal and Tn dIAUETPO Tou delydaToAnNTn) dev €ival apkeTn, Ba
oupnAnpwBei pe deiypa anod To idlo BaBog, akoloubwvTacg Tnv idia diadikacia o€
avaloyo onueio evrog Tng Lwvng delyuaToAnwiag Tou idiou dEvdpou.

e H nAaoTikr) oakoUAa TonoBeTeiTal oe deUTepn oakoUAd kal avaueoa oTi¢ duo
0akoUAEG TonoBeToUE To KapTeEAAdKI delyuaToAnwiag oTo onoio avaypagovral
Ta €ENG:

LIFE AgroClimaWater / AsiydatoAnwyia vITpIK®V

Y IO IV O oottt ettt et ettt ettt e e e etesteeaesaesae e
BABOG OEIVHATOANWIAG: . .uicveceieeieeeete ettt ettt enes .
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e A@poU kAeiooupe kal Tn OeUTEPn oakoUAa kKal anoBnkeUOOUPE O OKIEPO HEPOC
MEXPI TNV OAOKANPWON TWV £pyacinv nediou, NPOXwpPoUHE aTo €nopevo Babog
doelyyaTtoAnwiag.

e AnopakpUvoupe To £dagoc and Tnv nepioxn Badoucg 25-40cm.

e To Ociyya and Babog 40-50 cm AapBaveral o€ véa oakoUAa snavaiappBavovrag
Tnv napanavw diadikaocia.

e SuvexifovTag, anopakpuvoupe To £dagog ano Badog 50-90 cm.

e To deiypa and Babog 90-100 cm AauBaveral oe véa oakoUAa enavaiapBavovrag
Tnv napanavw diadikaocia.

e Mg TNV OAOKANpwON TnG delyydToAnywiaGg oTo CUYKEKPIYEVO oOnueio, Ba &xouv
An@Oei 3 diapopeTika deiypyaTa o BaAdn 15-25 cm, 40-50 cm kai 90-100 cm.

e H diadikacia enavaAapBaveral og 2 akOun onueia delyyaToAnyiag, cUAAEYovVTAG
OUVOAIKA 3 deiyuaTa yia kabe BaBog, ano kaBe Tunua Tou mAoTikoU aypou
(3X3=9 vyia Tnv nepioxn Tou pApTUpa Kal 3X3=9 yia Tnv nepioxn Twv
EQAPUOYWV)

Me TNV OAOKANPwWON TwV OJEIYHATOANWI®V OTOUG MIAOTIKOUG aypoug, Ta OsiypaTta
anooTéAAovTal aueoca oto IOTSP yia va akoAouBnoel n diadikagia Tng avaAuong.

AQYnN SEIYHATWYV Kal TTPOEPYATia/aTTOOAKEUCT OTO EPYACTAPIO
e Kdabe deiyua €dA@ouG nou €el0EpXETAl OTO €pyacTnpio Tou IOTSP AapBavel
Kwdikd avaAuong kal kataxwpeital aro BiBAio avaluong dagpoud.
e Aueoa TonoBeTeiTal O Wuyeio PEXPI TNV €vap&n Tng diadikaoiag avaAuong, n
onoia Ba npénel va oAokKANpwOEi evTog 48 wpwv.

NMpoodiopIcuOG VITPIKOU alwTou

e To apxik0 Ociyya Odlaipsital oe OUo Hépn: a) noodtnTta 100 g nou Ba
xpnoigonoin®ei yia npoadiopioud VITpIKWV kal B) noodtnta 200 g nou OBa
xpnoigonoinBei yia npoodiopioud £da®Ikng uypaaciac.

e To unodeiyya nou Ba xpnoigonoinBei yia npoadiopioud €dagIKNG Uypaciag
CuyileTal kal TonoBeTeiTal oe @oUpvo Enpavong atoug 40°C. MeTa ano 48 wpeg
yiveTal véa péTpnon Bapouc kal akoAouBoUv HETPROsIC avd 24 WpPeG, HEXPI TO
deiyua va pnv napouoialel anwAeleg Bapouc PHeyaAUTEPEG Tou 5%. H TeAeuTaia
auTtn METPNON XPNOIMOMOIEITAl yia Tov Npocodiopionud TOU MOCOoCTOU €dAQIKNG
uypaaciag Tou dgiypaToc.

e And 1o unodeiyya nou Ba XpnoiponolinBei yia Tov NpoadiopIoUO TWV VITPIK®WY,
nocotnTa 25 g TonoBeteital ot owAnva falcon kalr npooTiBevrar 25 ml
anioviopevou vepoUu. O owAnvag nwpatideTar kal akoAouBei avakivnon o€
avadeuTnpa yia 20 AenTa.

e And TO npokUMTOV evaiwpnua, AdPPAveTal nMoooTNTA Yid TO YEUIOHA EVOG
owAnva eppendorf, o onoio¢ NwUATileTal KAl PUYOKEVTPEITAl yia 2 AENTA OTIG
12.000 oTpo@Eg.

e 3>TO OIGAUMA nNOU nNpoKUNTEl Mpaygatonolsital HETPNON HE TN GOUOKEUN
Nitracheck, oe napdBeon pe deiypa standard yvwoTAG oUYKEVTPWONG.

2UXVOTNTA KATAYPAPNG KAl KATANEPIOHOG EPYATIWYV

H Afwn dsiypaTtwy €ddpouc Kal ol avaAUCEIC Nou nepiypapnoav agopouv Kal Toug 10
mAoTIkoUC aypoUG avda nepioxn, yia KaBe nepiodo Anwng OeiyddTwv. 'Onwg non
avapépbnke, kabe desiypatoAnwia agopd ortn ouAdoyn 9 deiypatwv (3 Badn X 3
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enavaAnweig) yia kabe TuApa Tou aypou, n 18 cuvoAika (9 and To TURMA Tou PapTupa
kal 9 and To THNMA TWV EQAPHOYDV).
H ouxvoTnTa ANWng Twv delyuaTtwy 8a €Xel we €ENC:
e 17 deiypatoAnwia: otn péon TnG nepiodou apdsuong (evoelkTika IoUAIo)
e 27 JsiyyaTtoAnyia: oTo nEpac TnG nepiodou apdeuong (evOEIKTIKA ZeNTEPPRPIO)
e 37 JeiyyaToAnwia: META TIGC NPWTEG ONUAVTIKEG PBPOoXOonTWOeIC (eVOEIKTIKA
NoEuBpio)
e 47 JgiypatoAnwia: oTn HEON MEPINOU TNG MEPIOdOU TWV BPOXONTWOEWV
(evdeikTika TEAN Iavouapiou — apxec deBpouapiou)
e 57 JeiyyatoAnwia: oTo TEAOC TNG NeEPIOdOU TWV BPoxonTwoewv (EVOEIKTIKA
AnpiAio)
YneuBuvol yia TN Anwn Twv dsIiyddTwy, TN 0waoTn apxikn diaxeipion kal anodnkeuon Kai
TNV anooToAn Twv OJelyddTwv oTo epyaocTtnpio Tou IOTSP yia avdAuon, e€ivar ol
eMBAENOVTEC YEwNOvVol Twv FOR.
H undéAoinn diadikacia yia Tn diaxeipion, anobnkeuon Kal avaAuon Twv OsiyhdTwy,
Kabwg kar n enegepyacia Twv dedopevwy Ba npaypartonoinBei and To emoTnPOVIKO
npoowniko Tou IOTSP.

Mo10TIKOG EAeyXOG DEdOPEVWIV
O noIoTIKOG €Aeyx0G yia Tnv opbn diadikacia ARYnG Kalr avaiuong Twv OelydaTwv
PUAAWV, EXEl WG €ENG:
e 1° gninedo eAEyxou:
o YneuBuvoc: l'ewnovol FOR
o Aiadikacia: BeBaiwon Tng opbng ekTéAeong TnG delypaToAnwiag kar Tng
OWOTNG ONUAvong Twv dEIYNATWYV
e 2° gninedo eAéyxou:
o YneuBuvog: EpeuvnTiko npoownikd IOTSP
o Ailadikacia: BeBaiwon opbnic ekTEAEONG TwV aAvAAUGEWV Kdl EAEYXOC
anoTEAECHATWY AVAAUCEWV
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NMpwtékoAAo M.7: Karaypapn KatavadAwong vepou
apdeuong

Eicaywyn

H kaTavaAwon Tou vepoU apdeuonG anoTeAEI onNUAvTIKA NApAPETPO yia TNV a&loAdynon
TNC ANOTEAECUATIKOTNTAG XPHoNnNG vepoU and Tnv nNAsupd Tou napaywyoU, O OxXE0N HE
TOV MNpoypapuaTtiogoé dapdeuonG nou 6a e@ApPooTEl HECW TwV 0dNyIWV TG
EMIOTNUOVIKNAG opdadag Tou IOTSP. Enopévwe, N avaAuTikn KAl TAKTIKN KATAypa@r Tou
apiBuol Twv apdeloswv KAl TNG nMoodTnTAG TOU VEPOU MOU KATAVAAWVETAl OTOUC
apdsuOPEVOUG aypouc, KpiveTal anapaitnTn. XTO OGUYKEKPIMEVO MpwTOKOAAO divovTal
odnyiec yia Tnv Kkartaypagn Tn¢ karavalwong vepolU apdeuong TOOO OTO TUNHA
£Qapuoywv, 000 Kal OTO TUNUA Tou «MapTtupa» ot kabe aypo. H diadikacia autn 6a
npenel va yivel cUPQwva Je TIG odnyieg nou akoAouBouv, av kal unevBupileTal oTI dev
anoTeAei EexwpioTh diadikacia and auTr Nou Neplypa®eTal oTa napadoTeéa TnG Apaong
A.2 kai TIG odnyieg nou NdN €xouv doBsi 0Ta NAqiold TwV €KNAIDEUTIKWV €KONAWOEWV
Tng Apdong C.5. H oupnAnpwon Twv oToixeiwv otnv ®opua Tou AWMS and Toug
napaywyoug kal Toug eniBAENOVTEG yewnovoug Twv FOR, 6a yiveral kavovika,
epapuolovtag napaAAnAa Tig odnyieg Tou napovTog NapadoTEou.

MeBodoAoyia

H pebodoAoyia nou 6a xpnoigonoinBei yia Tnv kataypaen Tng karavalwong vepou
apdeuong cival 101aiTepa anAn kal €UKOAA KATAVONTH Yid OMNOIOVONMOTE YEWTEXVIKO.
Enopévwe, To onuavTikOTEPO ONUEIo TG CUYKEKPIPEVNG diadikaaoiag €ival n TAKTIKA Kal
akpIBnc kaTtaypaen Twv dedopévwv. MNa Tnv kartavonon Tng diadikaciag Kataypagng
gival anapaitnTn n disukpivion Tng diadikaciac nou NpoOKeITal va akoAoubnBei yia Tnv
€£YKATAOTACN UJPOUETPWY OTOUC apdsUOPEVOUC MIAOTIKOUG aypouc. H oxnuaTtikn
avanapdaoracn TnG YeVIKAG dIauoppwaong TOU CUCTHAMATOC ApOEUOnC TWV EAAIOVWY,
META TIG NpoBAenopeveg aAlayéc (cUp@wva Pe Ta nAdva dpdaong nou avaAlovTadl gTo
napadoTtéo C.3.1 kal TIC epapuoyec TnG Apdaong C.4), napouoidleral oTo oxnUa Tou
aKoAOUBEI:

Kevtpiko diktuo apdeuong

Y6pouetpo A WA

Y&pouetpol Y6pouetpo B

Tuipa Epapuoywv
Niotiko) Aypol

Eik. 11: EvOcIKTIKO Ji1aypappa d1aTagng uSpoONETPWYV OTOV NIAOTIKO aypo.
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>UPQ@WVa Pe auTo, n udpodoTnon Tou aypou yiveTral and KevTpikd onueio udpoAnwiag,
Onou unapxel fdn eykaTeoTnUeEvo To YOpopeTpo A. TIC vOsiEIC TOU OUYKEKPIPEVOU
UOPOMETPOU Eival UMOXPEWHPEVOG va KATAYPAPElI 0 NApaywyog Npiv Kal YETA anod kabe
apdeuon. ©a npenel va TovioTei €dw PBEPRaia, OTI ANO TO OUYKEKPIYEVO ONUEio
udpoAnyiac pnopei va apdevovTal kal ennAgov aypoi Tou idlou napaywyoU Kai
EMNOMEVWG N OUVOAIKNA KATavaAwon pnopei va pnv agopd Pyovo 1o TUAPA Tou MIAOTIKOU
aypou.
MNa Tnv emPBeBaiwon TNG OUVOAIKNG KATavaAwong vepoU oTov MIAOTIKO aypd, Oa
npaygartonoin®ei ora nAaiola Tou €pyou n TonoB&Tnon Tou YOpouEéTpou B. 'Onwg yiveral
KaTavonTto, To UdpPOMUETPO B kaTtaypdgel Tn oUVOAIKN NooOTNTA veEPOU Apdsuong nou
€@appoleTal Kal oTa 2 THAMATa Tou MAOTIKOU aypoU, Ve Ol JETPNOEIC TOU WNOPEi va
OuykpiBoUv Aueoca Kal e auTéG Tou YOpoMETpou A, via enmiBeBaiwon Twv NpayuaTik®Vv
NOCOTATWY NOU KATEANEAv oTov MIAOTIKO aypo.
e kAGBe apdeudpevo MIAOTIKO aypd Ba undpxel kai To YOpoueTrpo I, To onoio Oa
KaTaypda@el goévo Tnv noodTnTa veEpPoU Mou €PpApuoleETAl OTO TUAMA €PAPUOYWV TOU
ehaiova.
Me Baon Ta napandvw, O UMOAOYIOMOC TNG KaTavaAwong vepoU OF OUYKEKPIMEVO
XPOVIKO O1AoTNHa Kal Ye OedOPEVO OTI €XEl KATAYPAPEI aKpIBWG 0 XpOVOG EpApUOYNC
TNG apdeuong oTic Popueg AWMS, yiveral anod Tov eMBAENOVTA YEWNOVO WG €ENC:

e [logoTnTa nou epapuoletal otov «Maptupa» (m3) = ‘Evdeign B - 'Evdeign

e [ocoTnTa nou spapuodleral oTic «Epappoyec» (m3) = 'EvdeiEn I

e AnokAiocgig and Tn OUVOAIKR KaTtaypagopevn noodTnTa and Tov napaywyo

Mnopei va unoAoyioTouv agaipwvTag Tnv €voeign B ano tnv evdeign A

2UuXVvOTNTA KATAYPAPIG KAl KATANEPIOHOG EPYATIWV
H kataypa®rn Tng karavdAwong Tou VepoU apdeuong agopd TouGg 6 apdsudPEVOUC
eANAIOVEC Kal TouC 2 apdsUdNEVOUC ECNEPIDEWVEG TNG NEPIOXAC Tou MAaTavid, kabwg Kal
TOUC 2 apdeUdPEVOUC €AAIMVEG TNC MeEPIOXNG Tou MepapBeAAou. Yneubuvol yia Thv
kataypagn Twv evOeifewy, Npiv Kal JETA and kabe apdeucon, oTa 3 UDPOUETPA Eival:

e YOpOUETPO A: NApaywyog

e Y3poueTpo B: enBAEnwV yewNOVOC

e YOpoOpeTpo M enBAENWV yEWNOVOC
H ouxvoTnTa kataypanc Twv evdeiewyv Ba EapTnBdei and Tov apiBuo apdeUoswy nou
8a npaypaTonoin®ouUv. Tla kdaBe dapdeuon nou npayuaTonoleital, 6a npEnel va
kataypaQei n apxikn £vOeiEn Tou UDPONETPOU Kal n TeEAIKN €vOelEn WETA TO NEPAG TNG
apdeuong. H kataypa@r Twv Oedoueévwyv oTic Popuec AWMS Ba akoAouBeital anod
anocoToAn Twv OedOUEVWV OE NAEKTPOVIKN Hop®n oTo IOTSP, woTe va undpxel OUVEXNG
€lkOva Tou apiBuoU apdeloswy Nou npayuaronoindnkav Kal Twv NoooTATWY NMou £XouV
xpnoigonoinBei ava apdsuon aAAd Kal gUVOAIKA oTn JIApKEId TNG TPEXOUOAG NepIOdou
apdeuonc. Ta dedopeva anod TIG popuec AWMS 6a avapTwvTdl Kal oTtn Baon dedopEvwy,
oUPQWVA PE TIC ANAITACEIC TWV OXETIKWOV ApACEWV.

Mo10TIKOG EAeyXOG dEdOPEVWIV
O noloTIKOG €AeyX0G yia Tnv opdn) diadikacia kaTaypagng, EXel wg €ENG:
e 1° gninedo eAéyxou:
o YneuBuvoc: l'ewnodvol FOR
o Aiadikacia: EniBeBaiwon opBnc AsiToupyiac udpPOUETPOU KAl CUOTHHATOC
apdeuong, Je Baon TIC KaTaypapOpeveg evOei&elC. MNa To UDPOUETPO A,
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Ba vyiverar aioAdynon Twv KATaypa@wv anod TOu¢ napaywyouc, Bdaon
TWV anokAigewv ano Tig evdeieic Tou udpouéTpou B.
e 2°gninedo eAEyxOU:
o Yneubuvog: EpeuvnTiko npoownikd IOTSP / RodaxAgro
o Aiadikacia: BeBaiwon opbBNc spapuoync Tng dapdeuong Pdon Tou
npoypapuartiogou apdeuong (IOTSP). MoIoTIKOG E€AEYXOC KATAYPAPWV
oTic ®opuec AWMS (RodaxAgro).
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NMpwTtékoAAo M.8: Kataypa@n Trapaywynsg KapTrwyv

Eicaywyn

H e@apuoyn Jiagoponoinuévou oxediaopyoU apdeucng kal Ainavonc unopesi va
ENNPEACEl onUavTika TNV NapaywyikotTnTa Twv Kapno@opwv O&vipwv, €10IKa O HN
apdsuopevoug aypolc. H éAAsipn vepolU €nidpd ot OAEG TIC ONUAVTIKEC NMAPAUETPOUC
nou kaBopifouv To UWOC TNC nNApaywyng, onwc n @wrtoouvleon, n npocAnwn
OpenTiIKWV OTOIXEiWV KAl N HETABOAIKA OpaocTnpioTNTAd €VTOG TWV KUTTAPWV.
MapdAAnAa, To UWoC TNG Napaywync anoTeAEl Tn onuavTikOTEPN NApAueTPo yia Tov
KaBopIoPO ToU £1000MUATOC TOU Napaywyou, O Pid aypoTIK EKMETAAAEUON.

MNa Toug AOyoug Mou npoavagepdnkav, n kKataypa®n Tng NApaywync oTo TUAMA
€QAPUOYWV KAl OTO TUAMA TOU MAPTUPA TOU MIAOTIKOU aypou, anokTta 13iaiTepn
onuaocia, kKaBwg ennpealel AUeCa TNV ANOTEAECUATIKOTNTA XPNONG TOU VEPOU, aAAdG Kal
TNV ANOTEAEOHATIKOTNTA AAAWV ONUAVTIKOV KAAAIEPYNTIKWV EPYACIOV.

H dnuioupyia €vog nmpwTokOAAOU yia TNV KATaypa®n Tng napaywyng Twv MIAOTIKWV
eAaiovwv dev €xel KUPIO OKOMO TNV MNEPIypagr] Tou TpOMOU KATaypagncg, apou autodg
gival 101aiTepa anAog kal autovonTog, aAAd Tnv €0Tiaon o€ YePIKA NPAKTIKA InTnuarta
nou 6a OJleukoAUvVouv Tn OwOTH KaTaypagrn Tng NapaueTrpou oTta 2 TUAMATA Tou
niAoTikoU aypou.

MeBodoAoyia

QG npog Tov TPOMO CUYKOMIONG TV deVOPWOWV KAAAIEPYEIWV OTIG NIAOTIKEG MEPIOXEG, N
nepinTwon TnG eAIAG napouaialel To NAeoveEKTNUA OTI yiveTal o€ pia gaon, o avTibeon
ME Ta €0nepPId0EIdN), OMOU Ol CUYKOMIOEC Unopei va €ival NeplioooTeEpeC oTn dIApKEId TNG
KaAAlEpyNTIKAC nepiodou. MapdAa autda, n pebodoloyia nou Ba akoAouBnOei anod Toug
napaywyoUc 6a npénel va €ival n idia kal oTi¢ dUo NEPINTWOEIG, YId va €EacPAAIOTEi N
akpIBAG KaTaypagn.

O1 emBA&énovTeg yewnovol Twv FOR Ba npénel va €ival evAPEPO! yIad TOV EKTIHWHEVO
XPOVO OUYKOMIOAG aToug nIAOTIKOUC aypoUc¢ kal va kaTtaBaAAouv npoondabeia va
napeupiokovTal otov aypd TouAdxiotov Kata Tn OIdpKeld OUYKOMIONG. & KdABe
nepintwon, 6a npénsl va €xouv €enMOoKe@Oei Tov aypo Mpiv Tn OUYKOMIdN Kdl vda
EVNUEPWOOUV aVvAAUTIKG Tov napaywyo yia Tn Jdiadikacia nou 6a npénsr va
akoAouBnoel. Eniong, npiv Tn ouykopidn, 8a npenel va €niokepBoUv TOUG MAOTIKOUG
aypoUc kal va BefaiwBouv OTI N uNApXoucd ohuavon Twv 2 TUNUATwy Tou aypou eival
EUKPIVAC Kal €UKoAa avayvwpiolyn and Toug €pydTtec nou Ba npayuaTonoijoouv TN
OUYKOMION.

O1 napaywyoi €xouv Ndn evnuepwBei oTa nAdiola eknaldeUTIKOV ekONAWOEwV OTI Ba
NPENEl va OUYKOWiooUuV EEXwpIoTd Ta 2 TUNRUATa Tou aypou. MapoAa auTtd, kal €neidn
Oev €X0OUV yvWaOn TNG akpifelag nou anaiteitar otn AQWn JETpAocwyY, Ba NpEnsl auTo va
enavaAn®Bei apkeTeG Qopeg and Toug enIBAENOVTEG yewndvoug, ol ornoiol 6a Toug
Tovioouv OTI Oev ¥pelaldJaoTe ONTIKA EKTIUNON TNC NApaywyng KAade TUANATOC Tou
aypou (oTnv onoia ol napaywyoi e€ival 10iqiTepa €EoIKEIWPEVOI), AAAG KaATAypa®n
(u€Tpnon) auTtng. Ma va eniTeuxBei auTd, Ba npénel o napaywyoc va pubuicsl Tn
OUYKOMIDN KABE TUNANATOC TOU aypou EexwpioTd. MOAIC N CUYKOMION OTO CUYKEKPINEVO
TUAHa oAokAnpwOei, 6a npénel Ta ToouBdaAia ) ol KAOUBEC and TO GUYKEKPIPEVO TUNAHA
va popTwBoUv EexwploTa Kal va YETa@epBoUv OoTo €AaloTpIBEio | OTO CUOKEUAOTNPIO
onou Ba CuyioTouv Kal Ba yivel kataypagprn Tng nocotnTac. Eqpocov n ouykouidn Tou
KGBe TPNMATOG OlapKEDel nNepPIOOOTEPEG and 1 nuépa kal npayparonoinfolv
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nepioocoTepa and 1 dpopoAoyia, TOTE Ba NpENEl N KATAypaAPn va Yivel yia Kabs Pépa Kal
n ouvoAIkn napaywyn 6a npokUyel and To dBpoloua TwV £Mi HEPOUC CUYKOHIOWV.
Emonuaiveral 0TI 0 napaywyog 8a npensl va QpovTiosl woTe va PETAPePBOUV Kal va
CuyioToUV EEXwPIOTA Ol NOCOTNTEC TOU KaprnoU and kKAbs TUNUA Kal va Pgnv avapeixboluv
HE TNV Napaywyr ano dAAouc aypouc nou niBavov va cuykopilel TauToxpova.

O1 kaTaypageioeg noodTNTEG 6a KaATaypagouv oTi¢c Popueg AWMS kar 6a dobolv WG
TIMEC OTOUG €NIBAENOVTEC YEWNOVOUC.

ZUXVOTNTA KATAYPAPNG KAl KATANEPIOHOG EPYATIWYV

YneuBuvol yia TNV Kataypaen tTng napaywyng kapnwv 6a €ival ol napaywyoi, uno Tnv
enifAswn TwV TOMIKWV Yewnovwyv. H kataypagry 6a yiverar kaBe €Toc kal oc KAbe
OouYKOMION Kal oToug 10 nIAOTIKOUG aypoug KaBe neploXng, HE EEXWPIOTEG KATAYPAPEG
yla Ta TUAMATA EQApPOYWV Kal papTupd.

Mo10TIKOG £EAeyX0OG dEdOPEVWIV
O noloTIKOG €AeyX0C yia TNV opBr) diadikagia kaTaypaPng, EXEl WG €EAG:
e 1° gninedo eA&yxou:
o YneuBuvoc: l'ewnovol FOR
o Aiadikaocia: EmBeBaiwaon opbng kataypa®ng kair cUyKpion TINOV PE TNV
EKTIUNON Napaywyng nNpiv Tn GUyKouIdn.
e 2°£ninedo eA&yxou:
o YneuBuvog: EpeuvnTiko npoownikd IOTSP / RodaxAgro
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MpwTtékoAAo M.9: AsiypatoAnyia Kail avaAuon SeIypNaTwy
VEPOU Kal €dAPOUG ATTO ETTIPAVEIOKH ATTOPPON

Eicaywyn

>Ta nAaioia Tou €pyou LIFE AgroCLimaWater npdkeiTal va eykatactabouv nayideg
OUAAOYNC €dagouc kal vepoU amno Tnv €niQAveiakn anoppor, O 2 €AAIWVEG avd
neploxn nou PpiokovTal O NEPIOXEG JE ONUAVTIKNR KAion Tou €dagouc. O1 nayideg auTeg
B8a BonbBrioouv otn culloyn Twv OslyHdTwWV Xwpic avBpwnivn enéufaocn, aAAa 6a
npEnel va ouvtnpouvTdl and Toug yewnovoug Twv FOR, ol onoiol Ba €xouv kai Tnv
unoxpEwaon yia Tn AQWnN Twv dsiydatwy. To napov npwTOKOAAO napexel odnyisg yia TNV
ANWN TV JEIYHATWY ano Toug eNIBAENOVTEG YEWNOVOUG, KABWG Kal Napanounég yid TIG
avaAloeic nou 6a npayuaronoinbouv oTo £pyacTnpio, and To npoownikd Tou IOTSP.

MeBodoAoyia

AgiypatoAnyia Kai XEIPICHOG OEIYHATWYV

>XNMaTika, ol nayidec nou Ba xpnoigonoinbouv Ba £xouv TNV Pop®r Nou gugavileral
0TO NapakdaTw oxnua:

/ Erudaveiakn anoppon \

edddoug kat vepol

Neploxn nayidog

MepLoxn CUYKEVTPWONG
eddadoug kat vepolL

TwAnvag petadopdg
CUYKEVTPWOEVTWY UALKWV

Aoxeio
ouAdoyng
Selypartog

= /

Eik. 12: Aiaypappa nayidag cuAAoyng dciydaTog edagoug Kal VEpOU ano Tnv
EMIPAVEIAKN anoppon.

MeTd ano £vrovn BpoxonTwaon, €3agoc¢ kal vepd oTnv neploxn Tng nayidag
METAQEPOVTAl YECW TNG EMIPAVEIAKAC ANOPPONC OTO KATWTEPO TUNAKA TNG, ONou AOYyw
KAIONG OUYKEVTPWVOVTAl O MEPIOX OMOU UNAPXEl Pia onn, Kal HEow TnG PapuTtnTac
JMeTapépovTal o doxeio nMou PBpiokeTal TonoBeTnuévo O XaunAoTepo UWoG. Me Tov
Tpono autd To deiyua CUAAEyeTal Xwpic avBpwnivn en€éufacn. MeTd Tnv oAokARpwaon
TNC BpOXONTWONG, N TNG NEPI0dOU BpoxonTwaoswyv (avaAoya Ye To UWOC Kal TNV &vraon
nou B8a kataypa@oUv anod Ta UETEWPOAOYIKA OedOUEVA TNG MEPIOXNG, Ol €NIPBAEMNOVTEG
yewnovol Twv FOR 8a evnuepwBolv waTe va YeTaBouv aTnv MeEPIOXN Kal va GUAAEEOUV
Ta Ociypata vepoU kal €dA@OUG Mou €XOUV OUYKeEVTpwOei oTto doxeio. O WETPNOEIG
phnopouv va oAokAnpwBoUv €ni Tonou epdoov undapxel Tponog LUyiong TwV JEIYHATWY,
N evaAAakTIKa, To doxeio va PeTapepBei OTIC eykaTaoTaoelc Twv FOR yia TNV ekTEAEON
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TwV JETPpNOewV. Ma Tnv karaypa@n kai dsiygatoAnwia akoAouBoUvTal Ta NApAKAT®
Briuara:

e E@OooOVv npaypatonoinBei peTra@opd, To dOXEio AQAVETAl AKivNTO OTO OnuEio
METPNONG YIa nepinou 1 wpa.

e Apxika, a@alpeital n noocoTNTA Tou VepoU nou nepiexel, Cuyiletar n
OYKOMETPEITAI KAl KATAYPAPETAl.

e Aciyuya nepinou 1 AiTpou and TO vePO auTO AAuBAvVeETAl yia va OTAAEI MPoG
avaiuaon.

e 3TN Ouvéxela, To doxeio CuyileTar nepiExovTag HMOVOo To £0aQOC Mou EXEl
OUAAexBei kal agoU a@aipebei TO (AdON YyvwoTd) BApog Tou Jdoxeiou,
kaTaypa@etal To Bapog Tou £dAPOUG NOU MEPIEXEI.

e AnNO TO €0a(OC Nou €&xel OUAAexBei, AapBaverar deiypa nepinou 1 kg kai
TonoBeTeiTAl 08 OOXEIO MOU KAEIVEI EpUNTIKA.

To PunoukdaAl he To dgiypa vepoU kal To doxeio pe To deiypa €dagouc TonoBeTolvVTal OF
EEXWPIOTEC OAKOUAEG, OTIC OMoiec TOMOBETEITAl TO KAPTEAAKI OelyhdATOANWIAG HE TIG
napakdaTw nNANPoPopIEG:

LIFE AgroClimaWater

H diadikaocia enavaAlapBaveral ornv endpevn nayida, PExpl va AngBouv Ta deiyparta
ano OAec Tic nayidec. Ta deiypaTta anooTéAAovTal ev guvexeia oto IOTSP yia avaAuon.

Me TNV a@IiEn Twv deiyyatwv oto IOTSP, Ta Odciypata kataypagovTal oTo BiBAio
avaAUoEwV Kal anokTouv To dIkO Touc KwdIkO avaAuonc. To deiypa vepou TonoBeTeiTal
oe wuyeio (4°C) péxpl va avaAubei. To doxeio pe To deiypa €dagoug {uyileTal Kal v
ouvexeia TonoBeTeiTal avolkTo o (oUpvo ERpavong yia 48 wpec n UEXp! oTabepou
Bapoucg. Ano Tic Juyiosic Npo Kal JETA TNV Enfpavon kKabwc kal Tou Bapoug Tou doxeiou
nou nepicixe To Ociypa, npokUNTel To KaBapo Bdapoc Tou €dAPOUC Kal TO MNOCOCTO
uypaaciac, NnapAaueTpol ol onoiol xpnaoigonoloUvTal yia Tov Npoadiopioud TNG avTioToiXiag
Bapoug oTo GUVOAIKO deiypa edAPOUG Nou €ixe KaTaypagei kata Tn dsiygaTtoAnyia ortov

aypo.

AvaAvoceig

>Ta deiypyaTta £dApouc npaypdaTonolsiTal NnpoadlopioNOC noogooToU Opyavikng ouaidag,
NOs3-N, P kal K, oUypwva pe Tn diadikacia nou neplypa@eTal 0To NPpwWTOKOAAO M.4
(evotTnTa 2.4.). ZTa OdciyhaTta vepou, a@oU @IATpapioToUV yid TNV danopdkpuvan
OTEPE®V OwUaTIdiwy, npayupaTonoleital npoodiopiopdc NOs-N, P kal K, o6nwg
avaypagetal oTa NpwTOKoAAa M.5 kal M.6 (evoTnTeg 2.5 kal 2.6), &ekivovTag anod To
oradlio ANWNG Tou OlaAUpaTog METPNONG, agou To vepd Oev Xpeldletal eninA£ov
enegepyaaia, onwg Ta €daoen.

2UXVOTNTA KATAYPAPNG KOl KATONEPIOHOG EPYATIWV
H Anwn OsiypdTtwv vepoU kal €3A@ouc kal ol avaAUoEIC nou nepiypapnoav apopouv
HOVO TOUG 2 MIAOTIKOUG aypouc ava neploxr, ol onoiol BpiokovTal O NEPIOXEG UE KAION.
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H kdaBe OdeiypatoAnwia oTOUC MIAOTIKOUC aypouc agopd oTn ANWn &€vog OeiyuaTog
€dAPOUC Kal &vOoG vepoU anod TO THNMA TWV £QAPUOYWV Kal avTioTolXxou apiduou
delyyatwv  and To TUAMA Tou pdpTtupa. O XpOVOG npaygartonoinong  Twv
OelypaToAnWIwv €ival n nepiodog Twv EVTOVWV BPoXoNTWOEwV KABe £TouG (eVOEIKTIKA
NoguBpioc — MapTiog), aAAG auTo pnopei va enekTabei ] cuppikvwOei Xpovika, avaloya
ME TO UWOC KAl TNV &vraon Twv BpoxonTwoewv kKABe €rouc. O akpiBng Xpovog
delypaTtoAnwiag 6a kabopioTei g ouvevvonon Twv €NBAENOVTOV Yewnovwyv Twv FOR
pue To IOTSP, apou B6a npenel va vivel agioAdynon Twv HETEWPOAOYIKWOV OedOPEVWV
kaBe neploxnNG kar snoyevwe dev Ba eivar anapaitnta o idlog yia KAbe pia anod TIG
MAOTIKEG NEPIOXEC. ZUVOAIKA, Ba npayuaTonoinfouv TouAdxioTov 2 delyuaToAnwieg ava
nepiodo BpoxonTwoewv (apxn Kal TEAOG TNG MNePIodou), aAAd o apiBuoc upnopsi va
TpononoinBei avaloya We TIG ENIKPATOUOEG KAIPIKEG GUVONKEG.

YneuBuvol yia Tn Aqwn Twv JEIyNATwy, TN 0woTn apxIkn dlaxeipion KAl TNV dnooToAN
oTo gpyaoThpio Tou IOTSP yia avaAuan, €ival ol eniBAEnovTeg yewnovol Twv FOR.

H undéAoinn diadikacia yia Tn diaxeipion, anobnkeuon Kal avaAuon Twv OsiyhdTwy,
Kabwg kar n enegepyacia Twv dedopevwy Ba npaypartonoinBei and To emoTnPOVIKO
npoowniko Tou IOTSP.

Mo10TIKOG EAeyXOG DEdOPEVWIV
O noIoTIKOG €AeyxoG yia Tnv opbr diadikacia AQWNng Kair avaAuong Twv JelyHATwV
€ddQoug, £xel wg €ENG:
e 1° gninedo eAEyxou:
o YneuBuvoc: l'ewnovol FOR
o Aiadikacia: BeBaiwon Tng opbng ekTéAeong TnG delypaToAnwiag kar Tng
OWOTNG ONUAvong Twv dEIYNATWYV
e 2° gninedo eAéyxou:
o YneuBuvog: EpeuvnTiko npoownikd IOTSP
o Ailadikacia: BeBaiwon opbnic ekTEAEONG TwV aAvAAUGEWV Kdl EAEYXOC
anoTEAECHATWY AVAAUCEWV

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 95/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

NMpwTtékoAAo  M.10: Kartaypaen METEWPOAOYIKWV
0edopévwyv

Eicaywyn

H opBoAoyikn xpnon Twv udaTikwv nopwv €ival pia avaykaidTnTa O MNEPIOXEC HE
EANEIPN vepoU. ZTnV avanTuydEvVn YeEwpyia, ol AdnNWAEIEC TAC NApAywyns AOYw HNn
oWOoTNG BpEYNC N PUTO-UYEIAG EXOUV PEIWBEI oNUAvTIKA, EVW AUTEG MOU EXOUV OXEON
HE TNV di1aBeocipdTNTa TOou vepoU apdeuong ouveXifouv va sival JeyaAUTEPEG anod TIC
anwA&gleC Nou npokaAouvTal and OAeg TIG AAAEC aiTieg ouvoAikd. I’ auTo Ta TeAeuTaia
XpPOVIa yivovTal ONUAvTIKEG NPOONABEIEC NPOKEINEVOU va au&ndei n anoTeAeouaTikOTNTA
TOU veEPOU ApOEUONG HECW KAAUTEPNG SlaxEipiong.

E€aitiag Tng EAAeiwng oxedlacpou TngG apdeuoncg (NOTe kal Nd6oo vepOd va BAAOUWE), Ol
aypoTec apdeliouv euneipika kai yia va aiobdavovral aoc@aAeic Teivouv va auEavouv Tnv
noodtnTa TOUu vepoU dpdeuong, 101aiTEpa OTAv N TIPA TOU E€ival XApnAn. Zav
anotéhegpa 20% nepinou Tou e@apuolopevou vepoU XAveTal, evw TauToxpova
avantiooovTal avTaywviopoi kal diaugdxeg e AdAAoug Topeic kaTtavaAwaong (Udpeuon,
TOUPIONOC). SUMPBOUAEUTIKEG unnpeaiec apdeuong pnopolv va PBonbrijoouv onuavTika
TOUG aypOTeC OTnv UIoBETNON VEWV  TEXVOAOYIWV Kal va au&noouv Tnv
anoTEAECOHATIKOTNTA  XPHAONG TOU VEPOU, €AAXIOTOMOIMVTAG TAUuTOXpovd TOUG
nepiBaAlovTikoUc KivOUvVouG, OUPBAAAOVTAC OTNV dEipopia TOU aypoTIKOU ToPEQ OTIG
napouoeg AAAG Kal OTIG MEAANOVTIKEG KAIMATIKEG OUVONKeEG. ZTa nAadioia autd, n
KaTaypa@rn TwV HETEWPOAOYIKWV OedOPEVWV Kal n dpdeuon OUPPWVA HE TIC
NPAyMATIKEG AVAYKEC TWV KAAANIEPYEIWV, ONWG auTEC ennpealovTal and TIC eENIKPATOUOEG
KAIJATIKEC ouvOnkeg, BonBa aTnv opBoAoYIKN Xpron Tou vepou apdeuaonc. Na To okono
autd, oTta nAaiola Tou é€pyou LIFE AgroClimaWater 6a vyivel kataypagn Twv
METEWPOAOYIKWV OedOPEVWV KABE MIAOTIKNAC NEPIOXAC, ME KUpIo okond Tnv a&ionoinan
TV OedOPEVWV YId TNV APOEUCN TWV KAAAIEPYEIWY, AAAG KAl OCUOXETION TWV KAINATIK®OV
NapaueTpwyv HPE TA daAnoTeAéopata nou 6a npokUWouv o€ AAAEC NAPAPETPOUC
napaywyikoTnTag kai agionoinong TWv €I0powWV OTOUG aypoug.

MeBodoAoyia

MpOoKEIYEVOU YIa TIC MIAOTIKEG MepIioxec TNG Kpntng (Aekavn anoppong MAatavid kai
MepauBEAou) va akoAouBnBei €va nAavo opBwv apdeuTIKWV NPAKTIKWV, 6a npénel va
xpnoigonoinBolv Ta anapaitnTa PeTEwpoAoyika Oedopeéva anod oTabuolc evroC TwV
neploxwv €evolapePOVToC. AVAAUTIKOTEPA, yid Tn Aekdvn anoppong Tou [MAaTavid,
unapxel Adn ano 1o 1980 £yKaTEOTNUEVOC PETEWPOAOYIKOC OTaBUOC (NEPIOXN OIKIOUOU
Taupwvitn). O OUYKEKPIYEVOC OTABUOG XapakTnpileTal wG POVIUNG TonoBETnong ot
ouvOnKeg NePIBAANOVTOC, VW ME TIC KATAAANAEG €pyaciec ouvThAPNONG KAl €NIOKEUNG
(oTa nAaiola Tou NapovTog €pyou) Ba NApEXEl HETEWPOAOYIKA JEJOUEVA O NPAYHATIKO
xpovo. a Tnv akpiBeatepn OPWG €KTIUNON TwV UJPOAOYIK®WV CUVONKWV Kal KAaTda
EMEKTAON TWV APJEUTIKWV AVAYK®OV EVTOGC TWV MNIAOTIKOV aypwv Tnc AEKAVNG Tou
MAatavia 8a eykataoTabei, oTnv eupUTEPN Nepioxn TwV 10 MAOTIKOV aypwyv, eninAéov
PopNTOC PETEWPOAOYIKOC 0TaBudc TUnou Davis. H TonoB&Tnon Tou deUTepou oTabuou
oTnVv nepioxn Twv BoukoAiwv Ba BonBnoel oTnv KaAUTEPN KaTaypagr TG KATAOTAONG
O£ OUVONKEC MNIO KOVTIVEC OE QUTEG TWV MIAOTIKWV aypwV, O OXEON WE TNV KATAYPAPN
TNG KaTtdoTaong ortnv napaliakn {wvn, Nou npaydartonolgital and Tov oTaBud ToUu
TaupwviTtn.
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AvTioToIXa, yia Tnv nepioxn Tng Aekavng MepauBéAou o NpoadiopioPOG TWV APOEUTIKWV
avaykwv oTa nAaiola Twv onuepIvov aAAd Kal HEAAOVTIK@WV KAIMATIK®OV cuveOnkwyv, 6a
AdBel xwpa e BAon Ta oToIXEid METEwpPOAOyikoU oTaduou TUnou Davis nou Ba
eykaTaoTadei og évav anod Toug apdeudPEVOUC aypoucg TNG napaAliag MiIAAGTou, o onoiog
Ba napexel enapkn dedopéva yia Tnv apdeudpevn wvn TNC NEPIOXNG, N onoia agopd
KUPIWG TO XAUNAOTEPO UWONETPIKA TUNHMA TNG AEKAvVNG anoppong.

'OAOI 01 MPOAvVAPEPOUEVOI HETEWPOAOYIKOI OTABHOI PE TOUG KATAAANAOUC aloBbnThpEg
nou O1aB£Touv Ba napéxouv CUVEXEIC METPNOEIC (kaTa Tn diapkeia OAou Tou 24wpou)
METEWPOAOYIKWV NAPAPETPpWV ONWG: a) Beppokpaciac agpa, B) BpoxonTwong, v)
evTaong nAlakng akTivoBoAiag, d) uypaciag atpoogaipac, €) dieubuvong avépou, kai {)
TaxUTNTAG aveEpou.

Ospuokpacia BpoxormTwon OAwkr nhakn aktwvoBolia  Ixetkn Yypaoia Ate08uvon Avépou TaxUtnta AvEpou
40 N
0 Hoo 0o = =
0 q ) % & 5 —2_ 7%
S 8 1" 80 — \ 0 100
20 = % L \ -
0 b 890 80

] 560
20

Eik. 13: MeTEWPOAOYIKEGC NAPAHNETPOI NOU Ba KaTaypa@ovTal anod Toug
HETEMPOAOYIKOUG OTAOHOUG Kal 6a XpnoigonoinoUv oToV UNOAOYIOHO TOV
avaykmv apdsuong.

H perddoon Twv napandvw HETEWPOAOYIKWV OedOPEVWV aAMNO TOUC aVvTIOTOIXOUG
oraduoucg (MNAat@opua guAloyng dedopévwyv) Ba yiveralr pEow KIVNTAG THAEQwviag -
TNAgUeTpIKOU cuaThuaTog (YnoouoTnua enikoivwviag) (Taupwvitng) f néow diadikTuou
(oTaBuoi Davis), ev n ouykévTpwon Kal ene€epyacia Touc Ba npayuaTtonolsiTal o€
KEVTPIKO unoAoyiomn (ZTabuog Baong) Tou IvoTitoUuTou EAIGG YnoTponikwv dutwv &
Apnélou ota Xavid (Epyaortnpiou YdaTikwv Mopwv & Apdelocwv). MapaAinia Oa
npénel va enionudavoupe OTI O TAKTA Xpovikd OdiaoTnuaTta Ba yiveral &AeyXog
AEITOUPYIAG Kal oUVTRPNON TWV TNAEUETPIKWV OTABU®V.

H ulonoinon &vog anodoTikoU Kal a&lionioTou CUOTHHUATOC TO OMoio KAaTaypdgel Kai
MeTadidel Ta OedopEva O NPAyPaTikO XpoOvo anoTeAeiTal and Tnv NAAT@OpUa GUAAOYNG
dedopEVwY Kal To oTadbud Baonc. MNa kabe €va and Ta dUO UNOCUCTRAHATA IoXUoUV Ta
egng:

MAarpopua guAdoyng dedopcvwv: O poAoC TNC NAATPOPHAC CUAAOYNG DEDOPEVWV
gival dITTdC. AsiToupyei wC CUAAEKTNG dedopévwy Kal peTpnoswv (data logger) ano
alodnTrpec nou eival dueca ouvOedePEVOl O AUTH, KAl WC MECO €nIKOIVWVIAC Kdal
METAPOPAC TWV OTOIXEIWV AUTWV OTOV KEVTPIKO UMOAOYIOTH Tou EpyaoTtnpiou (oTaduog
Baong) katoniv  AITNOEwWG. AVAAUTIKOTEPA N NAATEOPHA  OCUAAOYAC Oedopévwv
anoTeAgiTal ano To:

o JSUMekTn Aegdouevwv (Data logger): O GOUAAEKTNG Oedopévwyv eival pia
enavanpoypaupaTilOPEVN CUOKEUN KaTaypa@pnc aToIXEiwy, IKkavn va kataypagel
METPNOEIC and pia ykdpa aiobnmipwv. AlaBetel aveEapTtnTtn Tpogodoaoia Kal
Jnopei va AsiToupyei og uypo nepiBaAlov o UPNAEC KAl XauNAEG BEpUOKPATiEG.
Eniong €xel oesipiakn dienapr (RS232) pe To unocuoTnua enikoivwviag., O
OUAAEKTNG Oedopevwy (UE TN XPrON TOU EVOWHATWHEVOU poAoyioU npayuaTikou
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Xpovou) apxiel Tnv kataypagn OTOoIXEiwv anod Touc aiodnTnpec nepiodika
(kaTaypagei os wpiaia Baon r o HIKPOTEPO XPOVIKO Bripa) kal sninpocbeTa,
unoAoyilel TN PEON TIMNA AUTWV TWV HETPNOEWV O wplaia Baon. AUTEG OI TIHEG
anoBnkevuovTal ENEITA O€ Wid EVOWPATWHEVN Pvun RAM,

e YnoouoTnua enikoivwviac nAareopuac - Baong: H enikolvwvia PeTatl Tou
oTabpou Baonc kar TNG NAATPOPUAC CUAAOYNG OEOONEVWY, EKTEAEITAI HEOW EVOCG
GSM povtey. O oTaBudc Bdonc oTéAveEl €va aiTnua oTnv  NAATEOpHaA
NPokelgévou va apyxiosl n dladikacia MPeETAQOPAC TwWV MHETPHOEWYV. To
unoouoTnua enikoivwviag diapiBalel autod To aiTnPa oTo CUAAEKTN OEOOMEVWV
TNG NAATPOpUAC, HEOW OEIpIaknG. Ev ouvexeia, o oUAAEKTNG dedopevwv apyilel
TAV anooToAn Twv anoBnkeupevwy Jdedopévwyv. H nAaTpopua CUAAOYAC
O0edopévwy €ival €EonAlohévn PeE Hia enava@opTiloyevn pnaTtapia PoAuBdou.
>Tnv  nepinTwon Tou oTtaBpoU  MOVIUNG TomoBETnong, n  gnarapia
enavaopTideTal and €va PIKPO NAIaKO CUAAEKTN

g . . . Y MeTaTpoTTh
NAarpopua Zuhhoyric AeSopévwv Avahoyikob
|
@ @ cloatiad ¥neiako
|
1 / Amoffikeuon
Kataypapiac AcSopéviav Ymohoyiopog
Data Logger M.O.
S @ 4
N
Tpogpodocia Meydhn EpBéheia o
Ymoolotnua //V Etafpog Baong
-HA. Euhhéx. Emikoivwviag

-Mmrartapia Aouppato (GSM) ﬁ\lj
HOvTEN ~Nag
) -

Eik. 14: YnoouUoTnHa enikoivwviag nAarpoppag - Baong.

2rabuog Baong: >tnv oudia sivalr évag H/Y (oTo xwpo Tou Epyaocrtnpiou) pe OINAO
poAo. Evepyei wg Baon dsdopevwv KAl wC web server yia Tnv anoBnkeuon kal Tnv
TUXOV napougiacn oTo internet Twv MeTEwpoOAoOyIKwV MHeTpnoswv. H diadikaoia
anoBnKeuong OTOIXEIWV KIVEITAI and To oTaduo Baong (6Nnw¢ avaPepdnke vwpitepa).
AuUTH €ival yia autopaTonoinuévn diadikacia kal Ynopei va eKTEAECTEI MOAAEC POPEC TNV
NUEPa HE N Xwpic avBpwnivn napéupBaon (Eikdva 2). EkTeAeiTal €101 pia KARon oTo
GSM modem Tng nAaTt@Oopuacg ouAloync dedopévwv. Ta AapBavopeva oToixeia
avaAvuovTtal (avaiuon npotunwv & ouoTnuatwv), Ta&ivodoUvTal o€ Mdid Baon
dedopEvwy TNG Access Kal kKaTtonv pnopoUv va ens€epyacToUv Kal va avaAuBouv
nepaitépw and Tto xpnorn (Eikdéva 3). XTnv ouveéxeia duvaTal va npoodiopigTolv ol
apleUTIKEG avaykeg dlac@alilovtac Tnv BEATIOTN anddoon TwV KAAAIEPYEIOV AAAG Kal
TNV €€0IKOVOUNGN TWV UDATIKWV MOPWV.
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[:13]

12 3 4 5 & 7T |8 9 10 |1 12 13 14 15 16 17 18 19 | 20 21 22 | ZDeBpovip
| werg 87 11,3 12,3 126 132 157 11,9 (11,2 11,2 1,0 82 89 53 | 45 &8 B0 | 9,0 122 1B 128 129 122 13 1,1
L mmpee 65 B8 92 110 11,1 134 85 83 97 |87 |72 63 | 44 | 40 51 56 52 99 105 99 96 90 |8 40
| maxg 112 (150 159 168 166 187 151 137 13,9 129 100 73 68 | 60 87 | 92 122 160 167 172 160 160 1 204
SUM (mm) | 00 | 00 00 00 00 00 38 20 00 02 38 20 M4 72 00 00 00 00 00 00|00 00
& AVGLRH) | T30 TTA B48 674 E98 441 662 | THS 845 89,0 948 83,1 850 B11 663 62,3 655 €92 681 571|533 782
& MINERH) 618 648 532 535 543 302 43,9 659 68,2 71,5 B8.8 744 66,1 62,0 554 539 42,3 535 52,0 4,3 359 427

59,8
.3
30,2

& MAX({ERH) 859 BG&0 725|789 763 675 91,5948 948 958 995 93,1 | 958 92,4 T45 AT (B3 B7 766 | 755 | 78,0 889 99,5

Vi s e

1 20,0 mm

s — - 7 10,0 mm

0,0 mm

62T 122007 0207 TRANT
[ B TAYPONITHE Termperature B TAYPOMITHZ Temperature B TAYPOMNITHE Temperature B TAYPONITHE Precipitation |

Eik. 15: Enegepyacia kal avaAuon HETEWPOAOYIK®WV OEFOHEVWV.

NMpoodIopICHOG APOEUTIKWY AVAYKWYV

O unoAoyIiOPOG TwWV avaykwVv O VEPO apdeuong yia kabe kaAAiépyeia (eAia kal
€onep1d0€Idn) Kal yia TIC Ouo MIAOTIKEG NEPIOXEG npoadiopileTal ye Baon Ta £dago-
KAIMATIKG Oedopéva, TOUG (PUTIKOUG OUVTEAECTEG, KAl To OTadio avantuéng Tng
kaAAiEpyeiag. AvaAuTikoTepa, O unoloyiogudg Tng doong apdeuong Ba yiveral pe Baon
TNV nAnpogopia vyia Tnv kabe nepioxn (avrioToiXia MEPIOXWV-HETEWPOAOYIKDV
oTabuwyv), Tov TUMOo Tou €ddgoug (eAappu, PEdo, Bapu), To €idog TNC KAAAIEpyeEIag
(eh1a, eonepidoeidn), TNV nAikia Twv OEVTpwWvV, KAl TOV XPOVO TnNG nponyoUHEVNG
apdeuonc.

SUYKEKPIYEVA, KJE BACN TN OTATIOTIKN AVAAUCN TWV HETEWPOAOYIK®V NMAPAUETPWV MOU
B8a AaupBavovTal og NpayhaTiko Xpovo and Toug Npoava@ePOPEVOUG HETEWPOAOYIKOUG
oTrabpouc 6a npoodiopileTal n eEatuicodianvorny avagopdc (ETo) oe mm/day, n
w@EANIUN Bpoxontwon (Peff) oe mm/day nou eivar To 0,8 Tng ouvoAikng (Ptot)
BpoxonTwong, kal n gEatpicodianvon KaAAiépyelag ETcrop , nou unoAoyileTal ano Tnv
ETo eni Tov uTikd ouvTeAreoTn Ke. O1 TINEG ToU QUTIKOU ouvTeAeoTn Kc yia kaBe aTadio
avantuéng avTigToixoUv oTnv undpyouoa BiBAloypagia €éneita and npooappoyn BAcel
neipapaTikwv dedopévwy, yia Tnv nepioxn TnG KpAtng. O @uTIKOG ouvTeAeoTeg (Kc)
Hnopei va AaBel d1IaQopeTIKEG TINEG ava pnva 1) dekanuepo f Me Baon Tnv nAikia i Tnv
EANeIYn udaTikwv nopwv. a Tov UMOAOYIOMO TWV aAvAyK®V OTIC OevOPWOEIG
KaAAiEpyeleg AapBavoupe undyn OTI yia dévdpa nAikiag avw Twv 10 eTwv (gviAika) o
(PUTIKOG OUVTEAEDTAC 1IoXUEl Onwg €xel (100%), yia d&vdpa KATw Twv 4 eTwv, (veapd)
anaiteitTar To 40% TwWV Avaykwv O VEPO MOU avTioToIXel g evnAika d&vdpa, Kal O€
Oévdpa nAikiag PeTa&u 4 kal 10 €TV ol avaykeg o€ vepO au&avovTtal kata 10% ava
€10G. H doon dapdesuong ennpedaletal and Tov TUMO Tou &€3A@oug, To €idoC TNG
KaAAIEPYEIQG Kal TO XPOVO Mou €xel napeABel and Tnv TeAeuTtaio dpdeuon. MNa Tov
unoAoyiond TnG 0doong apdeuong xpnoigonoloUvral Ta Oedopéva  anod  TOUuG
METEWPOAOYIKOUG OTAOPoUC nou avagepovTdl OTIG NUEPEC and TNV NpPonyouUlEevn
apdeuon (ME NPOTEIVOUEVO PEYIOTO OIAOTNHA UNoAoyIoPoU TIC TEAEUTAIEC OEKA NUEPECG).
€ NeEPINTWOEIG PEIWPEVNC dIaBeoIyoTNTAC vEPOU oTnv nepioxn (Enpeg nepiodol) Oa
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unoAoyifovTal ol avaykeg yia vepod oTa Kpioiya otadia avanTuéng Tou puToU (epapuoyn
eAEIPaTIKAG apdeuongc).

Me Bdon Ta napandvw oToixeia To npoownikd Tou IOTSP 6a npoodiopilel TN 060N
apdeuonc yia kabe éva apdeudpevo MAoTIKO apyd. H nAnpo@opia auTtr 6a hyeTapepeTal
oTouc enIBAENOVTEC yewnovoug Twv FOR, woTe va epapudlouv Tnv apdsucn ava aypo
Kal va Kataypagouv TIG NooOTNTEC Nou Ba xpnoigonoinouv TeAIKA.

2UXVOTNTA KATAYPAPNG KOl KATONEPIOHOG EPYATIWV

H kataypa®prn Twv HETEWPOAOYIK®WV OedOUEVWV €ival OUVEXNG KAl auTopaTonoinuevn
oladikacia. H noiotnTa Twv dedouevwy Ba eAgyxeTal nepiodika and To NMPoowniko Tou
IOTSP, onwg kal OTI n Kataypa@r Ouvexi(eTal Kavovikd, Xwpic Keva Xpovika
01aoTAUATA, f KEVEC NApAPETPOUC, Nou niBavov va avTioToiXel o BAABEC HENOVWNEVV
aigdntpwv. Epooov autd ouuBei, Ba kiveital n diadikaoia yia Tov €Mi TOMNOU EAEYXO
Tou oTabuou yia AUon Twv NpoBANuaTWY.

O1 FOR dev gunAékovTal oTnv Kataypa@n Twv dedopevwy. NMapoha autd, pnopei Aoyw
eyyUTNTag TNV NePIoXn va Toug {NTnBei evOeXOUEVWC va eAEyEouv kdamnolio NpoBAnua
oTn pon Twv JdedOUEVWY, TO OMOio YNOPEi va a@opd Tn ouvdeoIudTNTA TWV OTABUWV
(DAVIS) aoTo ivTepveT, woTe va AuBei To npoBAnua dixwg va XpeiaoTei peTaBacn Tou
npoownikoU Tou IOTSP aTnv nepioxn.

Mo10TIKOG £EAeyXOG dEdOPEVWIV
O noloTIKOG €AeyxoC Twv dedopévwy Ba yiveral ano 1o IOTSP wcg €ENc:
e 1° gninedo eAEyxou:
o YneuBuvog: EnioTnuoviko npoownikd IOTSP
o Aiadikacia: BeBaiwon TG opbnc AsiToupyiaC TOU  OUCTAMATOG
KaTaypa@ng o nuepnaoia Baon. Avagopd npoBANUATWV. SUYKEVTPWON
Kal eEne&epyaaia anoTeAEONATWV.
e 2° gninedo eAéyxou:
o Yneubuvog: EpeuvnTiko npoownikd IOTSP
o Aiadikaoia: [MepIiodIKOC €EAEYXOG TwWV OUVONTIKWV OcdOMEVWV  KABE
NeEPIOXNG Kal €AEyXoG TwV CUMBOUAwV apdeucng nou Oa npokUyouv
BAoel TWV HETEWPOAOYIKDV OEDOUEVWV.
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APPENDIX II: PROTOCOLS FOR THE ITALIAN SITES IN
ITALIAN

Protocol M.1: Recording of cultural practice applications
in control and demonstration plots/Compilazione del
diario delle attivita nei campi di controllo e innovative

Controllo compilazione diario di campo
Nei 10 siti pilota, nella tesi di controllo, il personale AFI sotto la supervisione del
DICEM dovra controllare I'aggiornamento del diario delle attivita da parte
dell'agricoltore, in particolare i seguenti documenti: form META 1.1.2a, META 2.1.1a.1,
META 2.1.1a.2, META 4.3., con frequenza mensile.

Compilazione diario di campo

Nei 10 siti pilota, nella tesi innovativa, il personale AFI sotto la supervisione del DICEM
dovra aggiornare il diario delle attivita effettuate, in particolare i seguenti documenti:
META 1.1.1, META 1.1.2b, META 1.1.2c, META 1.2.2, META 1.2.3a, META 1.2.3b,
META 1.3.1, META 2.1.1b, META 2.1.2, META 2.1.6, META 2.2.1.2, META 3.2.1, META
3.2.2, META 4.3, META 4.3a, META 4.3b, META 4.4., con frequenza settimanale o a
seconda delle necessita e delle attivita in campo.
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Protocol M.2: Recording of soil moisture/Contenuto
idrico del suolo

Introduzione

Il monitoraggio del contenuto idrico del suolo € importante poiché da questo valore &
possibile calcolare il volume irriguo da distribuire. E’ molto importante apportare il
giusto volume d’acqua per aumentare l'efficienza d’'uso dell’'acqua e raggiungere la
capacita idrica di campo senza eccedere negli apporti. Al fine di verificare la corretta
applicazione del bilancio idrico, I'idoneita del metodo irriguo e la sua gestione, saranno
installate nell’area interessata all’irrigazione delle sonde per misurare l'umidita nel
terreno.

Descrizione della metodologia

La stazione misura ad intervalli programmabili le variazioni del contenuto idrico ed
accumula su una memoria i dati che saranno disponibili per I'acquisizione, che dovra
essere effettuata ad intervalli non superiori a 7 giorni.

Le sonde saranno installate a due profondita, 20-40 cm nelle drupacee e olivo e 30-60
cm negli agrumi.

L'accuratezza delle sonde pud essere incrementata con calibrazioni specifiche in base
al tipo di suolo in cui vengono installate.

Quality control
L'installazione, la calibrazione e I'ottenimento dei dati saranno effettuati dal personale
UNIBAS.

HARDWARE
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Fig. 16: Sonde umidita suolo

stazione meteo

WaterScout SM 100 sensor shown with the WatchDog Irrigation Station
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Protocol M.3: Recording of leaf area index (LAl)/Misura
del LAI

Introduzione

Il grado di copertura vegetale delle aree di interesse viene determinato attraverso
Iindice di area fogliare (LAI, Leaf Area Index), definito come l'area della superficie
fogliare per unita di superficie di terreno e puo essere dedotto attraverso la misura di
quanto la radiazione venga attenuata e di quanta passi attraverso la chioma. Il LAI &
sempre dato dal rapporto di due aree; di conseguenza, da un punto di vista
strettamente matematico, € da considerarsi come un parametro adimensionale, pur
trovandosi comunemente espresso in metri quadri di fogliame su metro quadro di
suolo (m2.m=2). Il LAI & un parametro molto utile per fornire indicazioni sulla
copertura vegetale e sui suoi rapporti con [|‘atmosfera; ad esempio
I'evapotraspirazione e i flussi di carbonio tra la biosfera e |I'atmosfera sono spesso
messi in relazione con il LAI della vegetazione. Il monitoraggio della distribuzione e
delle variazioni del LAI & quindi importante per valutare lo stato e |’evoluzione della
vegetazione.

Descrizione della metodologia LiCor LAI2000

Il LAI2000 misura il Leaf Area Index attraverso un minimo di 10 misure, di cui 5
vengono fatte sopra la chioma e 5 sotto. Per tutte le misure i sensori devono essere
rivolti verso il cielo.

Prima di avviare una misura:

calibrare i sensori

sincronizzare gli orologi

effettuare il settaggio della console remota (sopra la chioma)

letture sotto la chioma (in basso sul terreno)

elaborare i file ottenuti (operazione che si puo fare all’interno)

trasferire i dati al computer tramite un download

Timing
Il LAI sara misurato una volta I'anno su tre piante per tesi durante |'estate per i tre
anni di implementazione.

Quality control
L'utilizzo di questo strumento sara effettuato dal personale UNIBAS e non richiede
I'installazione permanente dello strumento nel frutteto.
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Protocol M.4: Soil sampling/Campionamento del suolo
Introduzione

Il contenuto di elementi nutritivi del suolo & importante per conoscere la dotazione di
partenza del suolo per quanto riguarda micro e macroelementi necessari per la
crescita. Inoltre, & necessario conoscere anche le caratteristiche chimico-fisiche e
idrologiche del suolo al fine di valutare la capacita di trattenere I'acqua, definire il
punto di appassimento e la capacita di campo.

Descrizione della metodologia
Campionamento
Modalita di campionamento
e seguire uno degli schemi di campionamento a X, a W o a griglia;
e evitare di campionare in zone anomale (es. a ridosso di capezzagne, fossi,
canali, filari, etc.);
e per ogni area omogenea per caratteristiche pedologiche prelevare almeno 10
sub-campioni in prossimita della fila;
e prelevare per ogni sub-campione una carota di terreno a due profondita 0-20 e
20-40 cm nelle drupacee e 0-30 e 30-60 cm per agrumi e olivo;
e miscelare i 10 sub-campioni prelevati per ogni area omogenea ed estrarre circa
un chilogrammo di terreno ponendolo in sacco di plastica;
e siglare e identificare il campione in modo univoco;
e | campioni raccolti vanno consegnati al laboratorio di analisi nel piu breve
tempo possibile, conservandoli, nell’attesa, refrigerati.

Timing

Per la caratterizzazione del suolo, i campioni di suolo saranno presi una volta all‘inizio
del periodo di implementazione (Marzo 2017) (0-30 cm) in campi di controllo e
innovativi.

Inoltre, all’inizio di ogni anno un’analisi completa del suolo sara effettuata per valutare
le condizioni del suolo.

Quality control
I prelievi saranno effettuati dal personale AFI e saranno consegnati all'lUNIBAS, che
sara responsabile dell’invio al laboratorio di analisi e della relativa analisi statistica.
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Protocol M.5: Leaf sampling/ Elementi minerali nelle
foglie
Introduzione

Il contenuto di elementi nutritivi nelle foglie & importante per effettuare valutazioni in
merito al bilancio nutrizionale e alla definizione di un piano di fertilizzazione adeguato.

Campionamenti
Modalita di campionamento

Scelta delle piante su cui campionare le foglie

Le piante da campionare nel frutteto devono essere almeno 5. E’ necessario escludere
dal campionamento le piante periferiche e quelle che si discostano dalle condizioni
normali di quell’appezzamento. Le piante dovranno essere opportunamente sparse
sullintera superficie e dovranno essere contrassegnate per i campionamenti
successivi.

Scelta dei rami per campionare le foglie

Nei fruttiferi individuare 4 rami. Nelle forme a vaso sceglierne uno per punto cardinale,
a croce; nelle forme a palmetta campionare due rami su ogni lato; non raccogliere
foglie da dardi brindelli o rami provvisti di femminelle.

Scelta e numero delle foglie da campionare

Le foglie scelte dovranno essere mature sane e di normale dimensione, raccolte nella
zona medio basale del ramo.

Timing
I prelievi saranno effettuati una volta I'anno per i tre anni di implementazione. Non
effettuare campionamento in caso di pioggia.

Quality control
I prelievi saranno effettuati dal personale AFI e saranno consegnati all’lUNIBAS che
provvedera al conferimento dei campioni al laboratorio per le analisi.
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Protocol M.6: Nitrate soil content/Contenuto nitrati nel

suolo

Introduzione

Il monitoraggio dell’azoto & importante perché la forma nitrica (NO3~ ) € molto mobile
nel terreno attraverso la soluzione circolante. Volumi irrigui eccedenti le necessita
della pianta o eventi piovosi importanti possono portare I'azoto negli strati sottostanti
del suolo con rischio di lisciviazione e contaminazione della falda acquifera.

L'area del Metapontino € un‘area ZVN (Zona Vulnerabile Nitrati), per cui non bisogna
superare il limite definito per legge dalla Direttiva Nitrati.

Date le caratteristiche dell’azoto (elemento lisciviabile), unitamente al fatto che &
disponibile a seguito del processo di mineralizzazione ed il suo alto potenziale
inquinante, gli apporti di questo elemento richiedono una valutazione attenta delle
disponibilitd nel suolo. E generalmente accettato che nel caso in cui & disponibile un
livello di nitrati tra 15 e 20 ppm che equivalgono a poco meno di 25-30 kg di azoto
per ettaro (0,5 m di profondita; 1,4 t/ha densita apparente, metodo irriguo che bagna
I'intera superficie) non & consigliabile somministrare altro azoto.

Descrizione della metodologia

Modalita di campionamento

Saranno installati 2 lisimetri a suzione in prossimita dell'area interessata
dall'irrigazione; a 25 e 50 cm di profondita.

Se le sonde sono molto distanti dai lisimetri e/o nella tesi controllo ove non saranno
installate sonde umidita, dovra essere campionata un’aliquota di suolo alla profondita
del lisimetro e posto in stufa per la determinazione del contenuto idrico. II
monitoraggio del contenuto di azoto nel suolo puo essere effettuato tramite analisi
della soluzione acquosa a volume 1:1 con Nitracheck.

La soluzione ottenuta viene analizzata con strumentazione specifica (Nitracheck) per
determinare la concentrazione di nitrati (ppm - mg/Kg).

Attraverso un fattore di conversione si pu0 successivamente trasformare questo dato
in contenuto dell’elemento nel terreno espresso in Kg/ha di azoto.

Il confronto tra le letture alle due profondita consentira di comprendere |'efficacia della
gestione nutrizionale, ma anche eventuali scompensi nella gestione idrica.

Laboratory analysis
Protocollo determinazione nitrati mediante I'uso del Nitracheck 404 (Merkoquant), per
valori compresi tra tra 5 e 500 mg/I di NO3 (+/-10%)
Di seguito si riporta la sequenza delle operazioni da eseguire per il campionamento del
suolo e per la preparazione dell’estratto della soluzione del suolo stesso su cui € stata
effettua la lettura dello ione nitrico (NO3-):
1. Prelevare campioni di suolo in piu punti in modo che risulti rappresentativo
dell’area d’interesse;
2. amminutare e liberare da corpi estranei (pezzi di legno, foglie, pietre ecc);
3. setacciare (2 mm)
4. omogeneizzare il campione e prelevare uno o pit sub-campioni di circa 40-
50 gr;
5. un aliquota di terreno di peso noto va posta in stufa (105 °C) per
determinare la percentuale d’'umidita;
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6. ad un’altra aliquota di terreno di peso noto va aggiunto un volume noto di
acqua distillata (preferibilmente in rapporto 1:1);

7. agitare energicamente sino a disperdere completamente in acqua le
particelle terrose;

8. filtrare, centrifugare (12000 rpm 3-4 min) o far decantare la soluzione (in
tal caso porre in frigo il campione fino a chiarificazione);

9. quando il sovranatante & chiarificato & possibile procedere alla lettura. II
valore letto mg/I di NO3-.

10. La concentrazione di nitrati va riferita al peso del campione su cui & stata
fatta la lettura , detratto della percentuale di umidita (rilevata) contenuta nel

terreno campionato.
Per facilitare I'elaborazione del contenuto di nitrati anche per il personale delle aziende

agricole monitorate, € stato predisposto un foglio di calcolo (MSExcel) semplificato. Di
seguito uno screenshot del suddetto foglio elettronico.

- _ soil
Dat code | depth NITRACHEK404 READING on  correction NITI;:’(’:E:EKM conversion ;:f;:ﬁ‘éﬁ?:ga’;frfg 501”522,?‘8 sample 1 soil sample 1
ate soil depth (cm) soil sample 2 factor factor (NOy/N) P! dry moisture (%DW)
READING ppm NO3 (ppm N or mg/L) weigh)g | b o
18/12/2013 ° 0-20 84 0.9 75.60 0.2259 17.08 150.08  133.56 12.37
13 0.9 11.70 0.2259 2.64 210.13 190.00 10.59

attendere GO
this value must be 5 sec immersion
fr;%ﬁﬁfjé?égﬁ used|  Scuotere per asciugare
and its estimated  perire a fine dei 60 sec contdawn

se la soluzione nota (es. 100 ppm) da un valore di +/- 10 ppm
si puo applicare il fattore di correzione....se le bandelle sono
nuove e quindi si pud escludere un loro fattore eta,

& possibile non considerare la soluzione nota e

quindi inserire il fattore di correzione 1....

ma procurarsene al piti presto una fresca!

distilled water soil sample 2 Total N contained in

: Totale solvent used A
added to soil
i estimated water (mL water) Total N (mg) the dry soil sample 2

soil sample 1 soil sample 2
moisture (%FW) | (fresh weigh)g

sample 2 (mL) content (g) (mg N/kg dry soil ppm)
11.01 173.16 173.16 19.06 192.22 3.283 21.3055
9.58 31.76 26.92 3.04 29.96 0.079 2.7580

this is the total N contained in the soil
sample 2 analysed.

You can use this to calculate the
amount of N contained in a certain soil
volume.... see the example
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ampiezza

soil bulk density soil depth fascia | dimension sl

soil mass per ha

irmgua (&) | eL(m) (chAo:;d(;rgjim ) Total N (Kg /ha)
(m)
5 2000 2000 2800 59.66
7.72
dipende dal tipo di impianto...con \
erogatori a goccia € circa 1 m dipende in this example, considering a depth
dalla tessitura. of 0.2 m there are approx. 60 kg /ha

N available (first line).

Fig. 18: Lisimetro a suzione

Timing
Da ciascun lisimetro occorrera campionare ogni 15 giorni durante la stagione di
crescita vegetativa (da marzo ad ottobre), ad intervalli noti dall'ultimo intervento

irriguo, registrando nella data di prelievo il livello di umidita del suolo indicato dalle
sonde.

Quality control
Il campionamento di suolo per determinazione nitrati sara effettuato ogni 15 gg dal

personale AFI e consegnato al personale UNIBAS, che provvedera alle analisi
successive.
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Protocol M.7: Recording of irrigation  water
use/Compilazione bilancio idrico

Introduzione

Nell'areale del metapontino la gestione irrigua in aziende piu organizzate ha visto
un’evoluzione verso sistemi irrigui piu efficienti.

Il punto critico, tuttavia, della gestione aziendale & I'approccio empirico della decisione
irrigua non basato su presupposti scientifici consolidati.

Sara necessario compilare il bilancio idrico giornaliero calibrato sull’esigenza della
coltura in relazione alle condizioni pedoclimatiche.

Descrizione della metodologia

La gestione innovativa prevede il monitoraggio dell’'umidita del suolo, il monitoraggio
dei parametri ambientali, la compilazione di un bilancio idrico giornaliero il tutto
finalizzato all’ottimizzazione della gestione idrica, all’aumento dell’efficienza d’uso della
singola unita idrica, al soddisfacimento dell’esigenza della coltura, al miglioramento
qualitativo della produzione, con l'obiettivo di evitare eccessi che oltre al dilavamento
degli elementi nutritivi possono innescare pericolosi fenomeni di inquinamento.

Modalita di campionamento

Da 10 punti del campo sara campionato un aliquota di terreno a due diverse
profondita (0-20 e 20-40 cm) e saranno costituiti due bulk uno per ciascuna delle due
profondita, successivamente si procedera con analisi del suolo per la definizione delle
caratteristiche idrologiche Considerando le caratteristiche del suolo (ottenute
dall’attuazione del punto precedente), del sistema irriguo, del frutteto (sesti
d’impianto) e della tipologia degli apparati radicali della specie da irrigare sara definito
il volume di suolo interessato dall’irrigazione e quindi I'ampiezza del contenitore da
utilizzare nel calcolo del bilancio idrico giornaliero.

Analysis or measurement procedure
I campioni di terreno saranno inviate in laboratori per I'analisi chimico-fisica, e per la
determinazione della curva di ritenzione idrica. Saranno studiate le caratteristiche
chimico-fisiche ed idrologiche del suolo al fine di conoscere la capacita di trattenere
acqua, definire la soglia del punto di appassimento (PA) e della capacita idrica di
campo (CIC) e della soglia ottimale per la coltura.

Timing

Durante la stagione irrigua verra rilevato giornalmente dal personale AFI il contenuto
idrico del suolo tramite lettura dei valori restituiti da sonde di umidita nel volume di
suolo interessato dall’irrigazione.

Il personale UNIBAS rilevera (tramite dati forniti da capannine metereologiche) alcuni
valori quali Evapotraspirazione di riferimento e apporto acque meteoriche.

Quality control

Il primo livello di controllo qualita verra attuato da AFI (monitoraggio umidita del
suolo).Questi dati, elaborati considerando altri parametri ( tipo impianto irriguo, sesto
di impianto, KC) permetteranno la compilazione del bilancio idrico giornaliero del
volume di suolo interessato da irrigazione. Successivamente sara determinato il deficit
idrico del volume di suolo interessato dall‘irrigazione e derivare i volumi ed i turni
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irrigui. Per la determinazione del volume di acqua da restituire con l'irrigazione si terra
altresi conto dell’efficienza del metodo irriguo impiegato in azienda. L'elaborazione del
bilancio idrico verra interamente effettuata da UNIBAS.
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Protocol M.8: Fruit yield/Produzione

Introduzione

Sia nella tesi di controllo che in quella innovativa sara valutata la produzione, in modo
da poter confrontare le diverse gestioni sulla base di questo importante parametro.

Descrizione della metodologia

Campionare da 15 piante per ogni tesi i frutti alla raccolta, calcolando il peso totale e il
numero di frutti a pianta, in modo da poter effettuare una stima sulla base del numero
totale di piante presenti nell’'appezzamento.

Timing
Alla raccolta una volta all'anno per i 3 anni di implementazione
Quality control

La fase di raccolta vedra la collaborazione del personale AFI e degli agricoltori, con la
supervisione dell'lUNIBAS per quanto riguarda la stima del dato di produzione.
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Protocol M.9: Biomass from pruning/ Campionamento
per stima biomassa del materiale di potatura

Introduzione

Al fine di determinare la biomassa totale apportata nell’agro-sistema frutteto, &
necessario monitorare gli input di carbonio organico che riguardano i frutteti nei tre
anni di attivita.

Descrizione della metodologia
In particolare, per quanto riguarda la potatura, nel periodo invernale (potatura
invernale) e in quello estivo (potatura verde) sara raccolto il materiale di potatura

secca da 3 piante per ciascun sito e avviato alla determinazione della sostanza secca.
In tre diversi punti del campo andra raccolto e pesato il materiale asportato da 5
piante (per un totale di 9 piante/ha). Un sub-campione rappresentativo andra posto in
stufa per la determinazione del peso secco.

Negli oliveti il numero di piante da campionare potra essere ridotto a 3 per tesi.

Timing
I campionamenti andranno effettuati nel periodo invernale (potatura invernale) e in
quello estivo (potatura verde).

Quality control
Il personale AFI prelevera tre campioni rappresentativi e li consegnera all’'UNIBAS per
determinare la Sostanza Secca (s.s.).

LIFE14 CCA/GR/000389- AGROCLIMAWATER page 114/120



MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

Protocol M.10: Biomass from weed mowing/
Campionamenti per stima biomassa erbacea

Introduzione

Al fine di determinare la biomassa totale apportata nell’agro-sistema frutteto, &
necessario monitorare gli input di carbonio organico che riguardano i frutteti nei tre
anni di attivita.

Nella tesi innovativa sara applicata la tecnica della non lavorazione e dell'inerbimento
con essenze erbacee spontanee, per il loro controllo saranno programmate trinciature
da effettuarsi nei momenti di maggiore competizione nutrizionale dell’inerbimento con
la coltura arborea e nei periodi in cui questa ostacolerebbe operazioni quali
diradamento, potatura e raccolta.

Se praticato il controllo chimico delle erbe spontanee, la superficie diserbata dovra
essere limitata ad una fascia di circa 20 cm sui due lati del filare.

Descrizione metodologia e campionamento

Ad ogni intervento di trinciatura del cotico erboso (in media 3 volte all’anno), da tre
aree di circa 1 m x 2 m localizzate dalla fila all’interfila, sara campionata la biomassa
del cotico erboso trinciata. La quantita raccolta sara pesata ed un campione
rappresentativo di circa 1Kg dovra essere posto in stufa a 65 ° C sino al
raggiungimento del peso costante per la determinazione della sostanza secca.

Quality control
I campioni saranno consegnati dal personale AFI alllUNIBAS per le relative
determinazioni.
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Protocol M.11: Biomass from thinning/ Campionamento
per stima biomassa del materiale diradato

Introduzione

Al fine di determinare la biomassa totale apportata nell’agro-sistema frutteto, &
necessario monitorare gli input di carbonio organico che riguardano i frutteti nei tre
anni di attivita.

Descrizione metodologia e campionamento

Durante le operazioni di diradamento sara necessario determinare il peso dei frutti
diradati in tre diverse aree distribuite nel campo in modo analogo a quanto visto per la
biomassa del cotico erboso.

Su 5 piante per tesi dovra raccolto e pesato il materiale asportato ed un campione
rappresentativo dovra essere posto in stufa per la determinazione del peso secco.
Negli oliveti il numero di piante da campionare potra essere ridotto a 3 per tesi.

Quality control
Il personale AFI prelevera tre campioni rappresentativi e li consegnera all’'UNIBAS per
determinare la Sostanza Secca (s.s.).
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Protocol M.12: Nutritional balance/Bilancio nutrizionale

Introduzione

All'inizio della stagione vegetativa durante i tre anni di prova sara compilato un
bilancio nutrizionale basato sulle reali asportazioni della coltura, per cui gli apporti
nutritivi sono stati programmati in relazione al carico produttivo ed alle reali esigenze
del frutteto. Per la compilazione del bilancio nutritivo sara considerato |‘apporto di
elementi minerali conseguenti alla pratica irrigua e all’applicazione del compost oltre
che al riciclo del materiale di potatura e della biomassa (foglie senescenti, frutti
diradati e inerbimento). Degli elementi minerali annualmente assorbiti dal suolo solo la
quota contenuta nei frutti raccolti viene portata fuori dal “sistema frutteto” ossia
asportata. I minerali contenuti nelle foglie e nel materiale di potatura vengono
restituiti al suolo (riciclati) a seguito della caduta delle foglie e della trinciatura del
legno potato. Piu precisamente, per I'azoto contenuto nelle foglie e nel materiale di
potatura (azoto organico) si assume un tasso di riciclo del 50% in considerazione
delle perdite dovute al processo di mineralizzazione. Tutti gli altri elementi sono stati
considerati riciclati dal sistema al 100%. Ai fini della nutrizione delle piante, sara
considerato il possibile apporto di elementi minerali derivanti dall’acqua irrigua.
Pertanto saranno eseguite analisi chimiche di campioni di acque irrigue (vedi 3.15).

Descrizione della metodologia
Considerando la quantita di biomassa misurata per frutti, inerbimento e residui di
potatura, sara possibile stimare la quantita di elementi minerali assorbiti ed asportati.
In particolare, sara necessario raccogliere i dati necessari alla compilazione del
bilancio nutrizionale:

e quantita di prodotto raccolto,

e compost apportato,

e volumi d’acqua apportati nella precedente stagione,

e residui potatura

e biomassa erbacea

e registrare ciascun interevento di fertilizzazione (data, e quantita distribuite)

e rilevare la concentrazione di nitrati nel suolo.

Quality control
Un foglio di calcolo per il bilancio nutrizionale sara compilato da parte del personale
UNIBAS sulla base dei dati raccolti dal personale AFI.
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Protocol M.13: Monitoring of meteorological
data/Monitoraggio dei dati meteo

Introduzione

I dati meteoclimatici relativi al sito di interesse saranno forniti dal Servizio
Agrometeorologico Lucano (SAL-ALSIA, Regione Basilicata), e saranno registrati dalle
stazioni meteorologiche piu prossime ai siti pilota.

Descrizione metodologia
-Individuare le stazioni SAL-ALSIA della Regione Basilicata piu vicine ai siti pilota da
monitorare per una maggiore attendibilita dei dati;
-Rilevare settimanalmente i seguenti parametri:
e Ore di freddo - giornaliere;
e Ore con temperature <7°C - giornaliere;
e Temperatura (°C) - min, max, med - giornaliera;
e Umidita relativa (Ur) - min, max, med - giornaliera;
e Precipitazione (mm) - giornaliera;
e ETo - evapotraspirazione.
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Protocol M.14 Organic fertilizers analysis/Composizione
dei fertilizzanti organici

Introduzione

La fertilizzazione organica € importante per il ripristino della fertilita dei suoli. Per
proporre come valida soluzione i fertilizzanti organici & necessario che i
concimi/ammendanti organici vengano caratterizzati dal punto di vista chimico per
valutare la quantita di elementi apportati in campo e regolare i dosaggi.

Descrizione metodologia e campionamento
Dopo l'applicazione del’lammendante compostato nel periodo autunno-vernino, sulla
fascia interessata dall'irrigazione, nella dose di 10 t/ha, si dovra prelevare un
campione di circa 1 Kg da analizzare.
In particolare, si procedera all’analisi dei seguenti parametri:

e Carbonio organico (% p/p)

e Azoto organico (% p/p)

° pH

e Rapporto C/N

e Contenuto in metalli pesanti (Cu, Zn, Mn, Mg, Fe...).
Timing

Al fine di ottenere un campione rappresentativo di ammendante compostato, prima di
ogni applicazione in campo, mescolare piu campioni di una stessa partita prelevati
random.

Quality control

Il personale AFI effettuera il campionamento e consegnera i campioni al personale
UNIBAS che provvedera ad effettuare alcune analisi e a conferire gli stessi in
laboratorio per ulteriori analisi.
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MONITORING PROTOCOLS FOR EACH PARAMETER MONITORED

ACTION D1

Protocol M.15 Irrigation water analysis/Analisi dell’acqua
di irrigazione

Introduzione

Al fine di valutare la qualita delle acque di irrigazione, anche ai fini della nutrizione
delle piante, sara considerato il contenuto di elementi minerali derivanti dall’acqua
irrigua, oltre alla salinita e ai metalli pesanti.

Description of methodology
Modalita di prelievo:

Effettuare il prelievo dopo circa 15 minuti dallinizio dell’erogazione
direttamente dal punto di consegna (point of delivering POD) della rete irrigua
primaria (ove presente una riduttrice di pressione) o direttamente sotto un
gocciolatore nei casi in cui non sia presente una riduttrice di pressione.

Il contenitore che non deve essere aperto se non immediatamente prima del
prelievo, va tenuto per la base, riempito senza risciacquare e subito richiuso;
Lasciare sotto il dispositivo di chiusura uno spazio di 2,5 cm per facilitare il
rimescolamento;

- Chiudere immediatamente il tappo della bottiglia ed identificare il
campione con un numero di riferimento o con i dati del campione
necessari,

- Disporre la bottiglia momentaneamente in un frigo portatile dotato di
siberini;

Disporre il campione il piu presto possibile in un frigorifero collegato alla
batteria della macchina a temperatura controllata oppure attraverso automezzo
refrigerato, alla temperatura massima di 10°C ed effettuare il trasporto al
laboratorio per le analisi.

Informazioni da indicare al momento della consegna del campione:

Tipo di acqua (natura del campione);
Data e ora del campionamento;
Luogo e punto di campionamento.

Timing
Al fine di valutare la qualita delle acque di irrigazione, sara effettuata I'analisi delle
stesse in tre periodi dell’anno per i tre anni di implementazione.

Quality control
Il personale AFI effettuera il campionamento e consegnera i campioni al personale
UNIBAS che provvedera al conferimenti degli stessi in laboratorio.
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