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1. Summary

The following report describes all the activities that have been carried out
throughout year 2020 on the demo farms. Due to the differences between the
farms, each one has been described separately. The objective of this report is to

collect all the information on the activities that have been carried out by the project

partners to monito ring impact during the project and determinate the achieve the

pro posed objectives.

2. Introduction
In all the farms described bellow 5 treatments were established in order to achieve

best agricultural strategies against XF.

All farms have a control treatment in which standard procedures were done as
irrigation, prune, harvest, etc. Four treatments were also established in which the
same standard procedures were done and additionally a specific treatment was

implemented. In each farm every treatment will be described.

3. Chapters + Results

This report include s the following chapters:

- Chapter I: El Valenciano Farm (Carmona, Sevilla - Spain)

- Chapter Il: Herdade do Charqueirdo Farm (Alandroal, Evora - Portugal ); and

- Chapter lll:  La Traversagna Farm (Pisa, = Toscana - ltaly) .

LIFE
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Chapterl. El ValencianoFarm

(Carmona, Sevilla Spain)
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1. Treatments

Deliverable Action C.2: Demonstration in trial areas
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On the tablel description othe standard procedurés each cropand the additiona

application depending on the treatment.

LIFE17 CCA/ES/000030

Table 1 El Valenciano Farm Standard procedures and treatments dates
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LIFE17 CCA/ES/000030 Deliverable Action C.2: Demonstration in trial areas
l.

5 treatments were establishd@ble2 describes each treatment, product, dose, timing
and mode of applicatiohe schedule and doses described in table 2 will be done in the
entire project. Moreovernilmagel is locatedtreatmend slistribution in the farmel
Valenciano. InTable3 treatments and corresponding products are described, dates of

applicationsn 2020is also included.

Table 2 Treatments, products, dose, timing and mode of applitatio

Treatment Product Dose Date Mode

T0 Conventional management

T1 MST -NP 1 kg/ha June Irrigation
ProCrop ISR | 0.51 ha/week | 15 days after Irrigation

MST-NP

T2 Deficit irrigation

T3 Cover crops 30 kg/ha September

T4 T1+T2+T3

5°29'0"W 5°28'50"W 5°28'40"W 5'28'30"W 5°28'20"W 5°28'10"W 5°28'0"W 5°27°50"W 5°27°40"W 5°27°30"W

STUDY AREA
167 hectares

37°24'50°N

37°24'50°N

37°24'40°N

37°24°40°N

37°24'30°N

37°24'30°N

37°24'20°N

37°24'20°N

37°24'10°N

37°24'10°N

5°29'0"W 5°28'50"W 5°28'40"W 5°28'30"W 5°28°20"W 5°28'10"W 5°28'0°W 5"27's0"W 5°27°40"W. 5"27'30"W

bozow

Image 1 Distribution of the treatments in El Valenciano Farm

g LIFE



LIFE17 CCA/ES/000030 Deliverable Action C.2: Demonstration in trial areas
l.

1.1 Applications

Table 3 Treatments, products, dose and dates in El Valenciano Farm

Control
TO )
(Conventionamethods)
IBNP 1 kg/ha 11/06/2020
- 23/06/2020
Procrop ISR 0.5 I/lha/week
7/07/2020
Deficit irrigation July- August2020
Cover crops 2020
Plant Cover Mixture 30 kg/ha 2020
Farm Cover Crop - 2020
(MSTNP)
IBNP(1 kg/ha) 11/06/2020
T4 T1+T2+T3 Procrop ISR Procrop ISR
(0,5 I/ha/week) 23/06/2020
7/07/2020

—
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2. Results

In Al action (preparatory actions) the parameters of the project performance indicators
were described and the descriptions of the methods were established. After that, in
Action D1 each indicator was measured and evaluated. Indicators were evaluated
visiting El Valenciano farm every week to verifije correct implementation of the

treatmentsand its evolution. The results in the second season (2020) obtained are

described below.

Tree Health
l.1. Nutrient state through foliar analysis

Foliar analysis is a technique that determines the content of ngtaeatspecific time
or stage of developmeim plant tissuesin order to determine foliar nutrient content
leaves wersampledn preharvest (early September 2020) at El Valenciano. In tmder

determine differences between treatments one fafialysis per treatment was @on

In early SeptembeR020 foliar analysis was done on El Valenciano. The results are
described in the following tabl@able4 andTable5jError! No se encuentra el origen

de la referencia). Measured parameters had normal levels for the ¢lopever T1
treatment increased nutrient assimilation by the crop in comparison to TO treatment. In
fact, T1 nutrient assimilation as mphorus and potassium increment was measured.
However, T2 treatment increased sulfur levels due to probably to water stress situation.
In this sense T4 was also a deficit irrigation treatmentshoilfur increment was no
evident in this caserobably becage of the bioestimulants application. In many cases

bioestimulants alleviate stress episodes in the crop.

With respect to microelements, increases in boron levels were observed in T1. In T2 and

T4, increases in the content of copper, iron and manganesebszrved

LIFE
RESILIEN 9
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Table 4 Microelements per treatment in El valenciano Farm

Macroelements [TO Control T1 MST NP ISR |Respect TO ;l;'\’zii::(,ifl'llc(:)rlz T2 Respect TO[T4_T1+T2+T3 [T4_Respect TO
Ca 2.07 2.04 -1% 2.27 10% 2.13 3%
[o]] 0.08 0.08 0% 0.08 0% 0.11 38%
K 1.23 1.39 13% 1.22 ~1% 1.15 7%
Mg 0.16 0.15 -6% 0.16 0% 0.14 -13%
N 1.67 1.62 -3% 1.66 -1% 1.63 2%
Na 0.02 0.02 0% 0.02 0% 0.02 0%
P 0.16 0.2 25% 0.17 6% 0.16 0%
S 0.07 0.07 0% 0.11 57% 0.07 0%

Table 5 Microelements per treatment in El Valenciano Farm

T2_DEFICIT
Microelements TO_Control T1 MST NP ISR| T1 Respect TO IRRIGATION T2 Respect TO | T4 T1+T2:T3 | T4_Respect TO

B 35.05 43.36 24% 36.2 3% 29.24 _17%
Cu 124.79 105.77 -15% 157.7 26% 171.92 38%
Fe 42.15 41.37 2% 48.9 16% 49.88 18%
Mn 58.35 43.72 -25% 73.21 25% 88.13 51%
Mo 0,30 0,30 0.32

Zn 17.47 17.55 0% 15.76 -10% 16.79 -4%

I.2. Tree temperature

Tree temperature was measured in 2020 at different phenological stages in olie crop.
general terms, in all the treatments a decrease in the temperature of the vegetation cover
has been observed as the campaign has progréssielé6). During pit hardening, in

the middle of July, the mean temperature was 35°C in all treatments, with a temperature
variation range greater than 5°C. In-pagvest, the average temperature dropped to
30°C in all treatments, and the range of variation was establisbedda833°C but
pointlike maximums were observed similar to the month of July, around 39°C. In
postharvest the average temperature dropped to around 14°C, where the difference

between treeanopyand soil was scarce.

 LIFE 10
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Regarding spatial variability, a gtea homogeneity is observed in prbarvest, where
almost all of the treatmentsere between 28 and 31 °C, while in the hardening phase
there were temperature differms between 29 and 36 °C mosiflyiere does not seem

to be a pattern of variability due the treatments in the crop throughout the season, so

it seems to indicate that there have been no irrecoverable symptoms of water stress.

Table 6 Canopy mean temperature (C°) El Valenciano Farm

Mean Temperature (°C)
Treatment Pit-Hardening Pre-Harvest Post-Harvest
T0 35.09 30.83 13.90
T1 34.92 30.79 13.32
T2 34.98 30.71 15.58
T3.1 34.89 30.67 13.08
T3.2 35.41 30.46 14.93
T3.3 35.33 30.61 15.72
T4 35.59 31.17 13.62

LIFE
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-5°28'48" -5°28'34"
EL VALENCIANO FARM

O TREATMENT PLOTS
TREE TEMPERATURE
PIT HARDENING 15 JULY 2020
BN 29.5 - 340

34.0-345

34.5-35.0

35.0-355
W 35.5-365
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37°24'43"

37°24'43"
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37°24'14"

©
greenfield

200 300
[ = 5 ee— S— Se—

-5°27'50" -5°27'36"

Image 2 Pit hardening canopy temperature spatial variability in El Valenciano Farm
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Image 3 Pre harvest canopy temperature spatial variability in El Valenciano Farm
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-5°29"2" -5°28'48"
EL VALENCIANO FARM

[ TREATMENT PLOTS
TREE TEMPERATURE
POST-HARVEST 15 DECEMBER 2020
. <12

12«13

13-14

14-15
. 15-17
. >17

37°24'43"

©
A greenfield

100 200 300 400 500m

-5°27'36" =5%27/22"

Image 4 Post harvest canopy temperature spatial variability in El Valenciano Farm

[.3. Vegetative development

Vegetative development was measurésiough multispectral flightsat different
phenological stages in El ValenciaRarm.In general, El Valenciano farm presented a
high spatial homogeneity in the vegetative development in flowering, with no difference
between treatments as shown by the mean vdarethis parametefTable7). The

South Control zone presented somewhat lower values, but when calculating the mean

valuesof the treatment, these differences are dil{tethge5).

In pit hardening, a general decrease in vegetative development with respect to flowering
was observed in all treatments, possibly indicating a lower photosynthetic activity
(Image6). This decrease coincides with the physiological stop that occurs anajpat

the time ofpit hardening. In fact, this is the moment when deficit irrigation is applied,
an opportune moment that doest cause damage to the future harvest. Regarding
spatial variability, it remained fairly homogeneou3n the other hand, a specific

——
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l.

decrease in vegetative development and / or photosynthetic activity is observed in
specific areas of treatments TIB.1, T3.2 and T3.3. Due to the distribution pattern that
these areas, it seems to indicate that the reason was not caused by the treatments
themselvesA general increase in vegetative in all the treatments was observed in pre

and post harvestriage8 andimage9).

Table 7 Mean NDVI values in different phenological stages in El Valenciano Farm

Mean NDVI
Treatment Flowering Pit Hardening* Pre-Harvest Post-Harvest
TO 0.77 0.59 0.61 0.59
T1 0.77 0.59 0.63 0.59
T2 0.78 0.59 0.63 0.61
T3.1 0.77 0.60 0.63 0.60
T3.2 0.78 0.56 0.61 0.59
T3.3 0.78 0.56 0.64 0.57
T4 0.77 0.58 0.59 0.58

-5°2848"

EL VALENCIANO FARM

I TREATMENT PLOTS

NDVI

FLOWERING 06 MAY 2020

B 0.60-0.67

m0.67-072
0.72-0.75
0.75-0.77

#9077 -0.79

™ 0.79 - 0.83

37°24'43"

37°24'43"

37°24'29"

““L B S,

37°24'14"
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l.

-5°28'48" -5°28'34" -5°28'19” -5°28'5" -5°27'50" -5°27'36"
EL VALENCIANO FARM
I TREATMENT PLOTS
NDVI ret
PIT HARDENING 15 JULY 2020 | o 4 -
BN 0.40 - 0.50 >
5| ™ 0.50-055 [ ) . . s
3| 055-0.60 To .
N . M
& 0.60-064 4 3
" 0.63 - 0.66 : T : g
™. 0.67 - 0.70 / v 1) g_"‘ ’ﬁi 5
T . > {2
o of| e £. o o ™ = .
. i # 7 < B% 1 s
1
@ - T3.1
$ | T ™ ko T3.1 5
~ T o
o by
T4 . -
T 3.2
T2
]
3 ~ B
IX =
> S
. £
5 1 s
: L2
e L@
greenfield
100 o 100 200 300 400 500m
| B B EE— E— "
-5°28'48" -5°28'34" -5°28'19" -5°28'5" -5°27'50" -5°27'36"

Image 6 Vegetative development spatial variability at pit hardening stage in El Valenciano Farm

-5°28'48" -5°28'34" -5°28'19" -5°28'5" -5°27'36"

EL VALENCIANO FARM
3 TREATMENT PLOTS
NDVI
PRE-HARVEST 01 OCTOBER 2020
BN 0.48-0.55
BN 0.55 - 0.58
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@
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0 100 200 300 400 500m
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Image 7 Vegetative development spatial variability at Pre harvest stage in El Valenciano Farm
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-5°28'48"

EL VALENCIANO FARM
3 TREATMENT PLOTS
NDVI
POST-HARVEST 15 DECEMBER 2020
W 0.40-0.50
9 0.50 - 0.54

0.54-0.58

0.58 -0.61
9 0.61-0.63
BN 0.63-0.72

37°24'43"

-5°28'48" -5°28'34" -5°28'19" -5°28'5" -5°27'50" -5°27'36"

Image 8 Vegetative development spatial variability at post harvest stage in El Valenciano Farm

Il. Soil quality

[1.1. Available Water Capacity (AWC)

Available Water Capacity vas measured at the beginning of the project. According to

the project nexineasurement will be at the end of the project.
I1.2. Soil microbiological activity

Soil sampleswere taken from geceferenced points andnalyzed in labratory to
determinate fertility biologi c-alycosidasedex and

dehydrogenase, catalase, phosphodiesterase (phosphatase) and urease(botgées
9).

_LIFE
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-5°29'2" -5°28'48" -5°28'34" -5°28'19" -5°28'5" -5°27'50" -5°27'36"
EL VALENCIANO FARM

I TREATMENT PLOTS
v SOIL SAMPLES

37°24'58

37°24'43"

o
&
3
~
~
"

100 200 300 400 500m
[ 5 5 e S S

-5°27'36"

Image 9 Treatment and georeferenced soil sample location in El Valenciano Farm

The dehydrogenase activity is linked to the metabolic activity osdie it indicates
that soil fertility soil that is due to the activity of microorganisms in the soil. On the one
hand a slightly increment was observed in TO and T3 treatnmagitating a greater
metabolic activity in the sailOn the other hand, dehydrogemastivity decreases in T1
and T2 in comparison to previous yedHowever, pattern absent could mean a lack of

treatments effect on enzymatic activity on season 2020.

In comparison with previous seasons catalase activity decreased in all the treatments i

El Valenciano Farm in season 2020.

With regards to phosphatase activity a higher activity of this enzyme indicates a greater
mobilization of phosphorus in inorganic form in the soil and a greater availability of this
element to the plant. A decreased phosphatase activity is observed in all the
treatments, this is probably linked to phosphate fertilipatio EI Valenciano Farm
(Graph4).

-

——
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b-Glucosidase
0.8 57%
0.7
L 06 5%
2 05 -16%
< 04
g0t 130%
2o,
5 02
0.1
0
2019 045 0.51 0.42 05 |
2020 0.70 | 0.43 | 0.29 | 053 | 063

Graph 1 El Valenciano Farm R-Glycosidase activity

Catalase
700
600
-21% 1229

< 500 ~26%
& 400 -38%
Q
S 300
0
S 200
E I
100

0

0 | | T4

2019 56722 | 619.77 626.17 610.54

2020 35093 | 489.99 | 487.44 | 451.01 | 227.40

Graph 2 El Valenciano farm Catalase activity
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Dehydrogenase
4 2%
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3.5 1%
w3
Z 25
£ 2
(=]
3 15
5 1
0.5
0
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Graph 3 El Valenciano farm Dehydrogenase activity
Phosphatase
0.45
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0.1
0.05
0
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Graph 4 El Valenciano farm Phosphatase activity

Urease activity indicates the conversion of urea to ammonia by soil microorganism. As

can be seen in urease activity was strongly increased in seasorG28@0h5).

A slightly decreased in biological fertility index was observed in all the treatments in
2020 in El Valenciano FarnGfaph6).

LIFE _
RESILIENCE
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Urease
025 1000% 667% 1000%
900%
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Graph 5 El Valenciano farm Urease activity

Biological fertility index

1400
1200 =% 14% )
1000 -2% r20%
800
L
m 600
400
200
0
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2020 860 | | 1010 | 018 | 507
Graph 6 El Valenciano farm Biological fertility index
[I. Disease prevalence
l11.1. Xylella fastidiosadisease control
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Since no symptomef diseasenad been observeth year 2020n El Valenciano farm
and insect vector lgenot beerdetected on the farm, thedisease contranalyseswere

not carried outyet Moreover,The Junta de Andalucia c®nductinga diseasdracing

programthroughout the autonomous communiyhenevemn alet will be detected in
a nearby area, sampling will be carried outBhValenciano farmto determine the
diseaseassoon as possible

In case of disease detectiolang tissueswill be sampled at a specific time or stage of
development following the protocol of the tahtory (refer to Guidelines for the survey

of Xfin the Union territory, European Commission, 2015)

[11.2. Insect vectors trap

Periodically, Nutriprado will evaluate the insects present in the fAomording to the
diagnostic protocol adopted by the Standards Committee on behalf of the Commission
on Phytosanitary Measures in August 2018 (see Annexes at the end of this document):
fiVectors should preferably be collected with sweeping nets (adults) or aspirators.
Sampling for insects should preferably be carried out from late spring until early

autumn to maximize the likelihood of detecting the bact@rium

In order to measure thefeft of a certain hedgerow or cover crop on vector presence, a
detailed map of hotspots will be made. On this basis Nutriprado (in all trial areas) will

i mpl ement a vacuum technique and dpitfall
collect all mannepf insects in a fast and effective way. In problematic areas further
natural vector control measures (i.e. simple traps) will be placed, treating vector

presence locally and effectively.

V. Weather

IV.1. Weather conditions

LIFE
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Annual information on the parameters measuredairskyclimate stations, including:
Temperature Maximum (°C), Average Wind Speed (m/s), Tergiure Time
Maximum, Middle Wind Direction (°), TengpatureMinimum (°C), Radiation (MJ/R),
Temperature Time Minimum, Precipitation (mm), Terepature Average (°C) ETo
(mm/day), Maximum Relative Humidity (%), Minimum Relative Humidity (%),
Accumulated Precipitation (mm), Relative Medium Humidity (#)d Cumulative EJ’
(mm).

Regarding the climatic data recorded, no extreme meteorological phenomena have been

observed that may have affected the treatments appliet \dslenciandarm.
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V. Quiality
V.1. Organoleptic characteristics (olivéd)o

The olivetree fruitsand oliveoil obtained will be evaluated annually to determine its
quality by means of the following parametecontent of fatty acids and volatile
compounds present green olives and their oilptal phenolic compoungdand sensory

analysis.

The majoity fraction of the oil (95%) is constituted mainly by triglycerides and to a
lesser extent by diglycerides, monoglycerides and free fatty acids. The fatty acid
composition is characterized by being high in monounsaturated fatty acids, oleic being
the mainfatty acid, whose concentratiosaries between 680%. Table8 presents the
profile of fatty acids identified anduantified in the 4 oil sampleg which it canbe

seen that, in all the samples, the majority acid was oleic acid, with Vailylesr than

60%, being higher in the T2 oil and lower in the T4 oil (63% and 60%, respectively) ,
maintaining said difference when adding te isomers of oleic acid, C1&2 and
C181cll, reaching valuedose to 66%. The second most important acid is palmitic
acid, which appeared in the highest concentration in sample T4 (16.8%), while in
samples T1 and T2 the lowest valwesre obtained (15.8%). Regarding the groups o
fatty acids, the majority were monounsaturated fatty acids, oleic acid being the most
important, with a value greater than 65%, followed by saturated fatty acids, with values
between 17% and 19 %, and finally polyunsaturated fatty acids, with Viadhesen

13% and 15%.

Table 8 Olive oil fatty acid content (%)

Fatty acids Anova T0 T1 T2 T4
C14:0 * 0.006b  0.007a 0.005b 0.006ab
C15:0 NS 0.006 0.005  0.005 0.006
C16:0 (Palmitic) ««  16.373b  15832¢c 15.800c 16,854a
C16:0 (Palmitic) Hok 0.150b 0175 0,156 0.134
C16:1 (Palmitoleic) 1.534b 1657  1.498 1.676
C17:0 (Margaric) b 0.093ab 0,079  0.088 0.098
Cl7:1cis b 0.206ab 0185  1.801 0.222
C18:0 (Stearic) «x  1819ab  1731c 1.847a 1.801b
C18:1 cis-9 (Oleic) wx  62.044b 61972 63.313a 60.410cC
C18:1c11 wx 3.376b  3683a 3.330b 3.556a
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C18:2 née (Linoleic) ~ *»*  12.959¢c  13215p 12.504d 13.833a

C18:3n6 gamma * 0.379a 0.369ab 0.367ab  0.361b
C18:3 n6 alfa i 0.457b  0.496a 0.430c  0.448b
C20:1 n9 cis-11 NS 0.014 0.006 0.005 0.004
C21.0 NS 0.014 0.013 0.012 0.012
C20:3n3 i 0.106a  0.106a 0.102a  0.094b
C20:3n6 NS 0.012 0.009 0.006 0.008
C23:.0 x 0.268a 0.26la 0.265a  0.241b
C24:0 NS 0.049 0.044 0.016 0.015
C24:1 NS 0.008 0.007 0.011 0.006
C22:6 * 0.068a  0.066a  0.024b  0.086a
E AGS NS 18.628b 17.972c 17.992c 19.079a
F AGM * 67.332b 67.685b 68.5la 66.008c
F AGP * 13.981bc  14.261b 13.433c  14.83a

NS = not significant at p> 0.05, *, ** and *** when p <0.05, 0.01 and 0.001, respectively. The values (mean of 3
repetitions) followed by the same letter within the same row, do not present statistically significant differences (p> 0.05)
according to the Tukey Multiple Ranges Test.

Table 9 Total Phenolic contentr{g GAEL)

T0 T1 T2 T4

g GAE/ L 70.4 80.98 98.4 112.9

The volatile compounds are responsible for the aroma of the extra virgin olive oil,
which helps to differentiate it from the rest of the edible oils, since in its preparation a
refining process is not required in which all the volatile compounds areTkislie 10

shows the volatile profile of the 4 samples analyzed, being able to appreciate significant
differences in the profiles according to the treatment. Significant differences can be
observed in all the aromatic compounds identified, so irrigation treatmem&s ha
generated changes in the volatile profile of the oil. In the 4 samples, the presence of
trans2-hexenal and hexanal stands out, whose concentration is much higherT@
sample (6674 and 727 Mmd00 mL, respectively). These compounds provide green
aromas. Another important compound in the aroma of olive oilshexanol, which
appears in samples TO and T4, but could not be identified in samples T1 and T2, like

trans2-Hexen-1-ol, both related to fruity aromas.
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Table 10 Volatile compoundgmg/100 ml oil)

Chemicals Anova TO T1 T2 T4
Hexanal . 65.919¢ 196.628b  727.410a  209.044b
trans-2-Hexenal . 275.647b 984.961 6674.911  422.161b
trans- 2- Hexen 1-ol 61.627a 0.000c 0.000c 25.884b
1-Hexanol i 222.314a 0.000¢ 0.000¢ 60.399b
2.4 Hexadienal i 11.182b 24.997b 129.730a 24.795b
Hexanoic acid i 1.579b 1.130b 11.126a 2.069b
3-Hexen-1-ol-acetate . 18.374a 8.375b 17.679a 19.338a
Hexyl acetate i 18.590a 6.550b 16.820a 19.592a
Phenethyl alcohol 14.456b 6.584b 65.079a 19.207b
Octanoic acid . 1.244bc 0.486¢ 3.536a 0.986bc
Ethyl octanoate i 0.845b 0.781c 8.076a 3.196bc
Nonanoic acid i 1.582b 1.118¢ 5.138a 1.689b
Decanoic acid 0.616¢C 0.234c 2.422a 1.249b
Ethyl decanoic 6.238b 2.161b 22.526a 19.001a
2-Methylbutyl octonoate 0.840b 0.507b 4.118b 36.304a
Ethyl dodecanoate rrx 23.731b 18.273b 129.822a 9.817b

NS = not significant at p> 0.05, *, ** and *** when p <0.05, 0.01 and 0.001, respectively. The values (mean of 3
repetitions) followed by the same letter within the same row, do not present statistically significant differences (p> 0.05)

according to the Tukey Multiple Ranges Test.

The sensory analysis establishmdthe COIl only includes as key attributes to define the
commercial category of the oil the total fruity and the presence or absence of defects, in
addition to taking into account the basic bitter taste and the pungency of the oil. The last
two attributesare attributes that depend on factors such as harvest time and variety. In
this case, the oils samples have been analyzed in a more descriptive way, expanding the

attributes to be studied, such as the maturity character of the oil.

In Table11 it can be seen how modifications have occurred in the sensory profile.
Regarding the ACOlI parameterso, a higher
Afruity @5.0)%awhilerthebra sample generated a higher pungency value (1.6)
and in the bitterness it is not detected significant differences. Regarding the defects, in
samples TO and T1 defects (rancid and runny) were found in a sufficiently high
presence that thegould not be considered Extra Virgin Olive Oil, and instead they

would be classified as Virgin Olive Oil. The presence of atrojado is a defect produced
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by a possible fermentation of the olives before being ground. Observing the rest of the
attributes usedn the sensory analysis of the samples, sample T4 would be a more

"green” oil than the other 3 samples, as well as the attribute "pepper" or "artichoke".

Table 11 Sensory analysis
Sensory attribute  Anova TO T1 T2 T4

*kk

Fruity (olive) 22c 2.4c 39b 5.0a
Fruity (green) o 51b 5.1b 6.0b 7.0a
Fruity (ripe) o 49a 49a 4.0a 3.0b
Floral NS 11 07 11 16
Green (artichoke) . 0% 09 1.7b 209a
Green (grass) ¥ 0.8b 2.0a 1.2ab 1.3a
Green (pepper) ¥ 0.3b 0.4ab 0.9a 0.4ab
Tomato ™ 11b 07b 1.1b 25a
Bitter NS 10 11 17 15
Rusty NS 00 00 00 00
Rancid *  03a 0lab 00b 0.0b
Fusty ¥ 0.5a 0.4ab 0.0b 0.0b
Mold NS 00 00 01 00
Remains NS 00 00 00 00
Astringent NS 00 00 00 02
Pungent *  0.7b 009ab 1.6a 1.3ab
NS = not significant at p> 0.05, ** and *** when p <0.

evaluations) followed by the same letter within the same row, do not present statistically significant differences (p>
0.05) accorihg to the Tukey Multiple Range Test

VI. Water use

VI1.1.Water use efficiencfWUE)

The WUE s the relation between water consumed) (oy the crop and water applied

(m®). Both values werealculated each yean jError! No se encuentra el origen de

la referencia. WUE values are listed. In T2 and T4 treatments deficit irrigation was
applied and WUE was increased as expected. On the other hand, in TO and T1 had the

same firigation and WUE.

Table 12 El Valenciano WUE per treatment
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T0 T1 T2 T3 T4

WUE 2.03 2.03 2.36 2.36

VI.2. Irrigation water productivitfIWP)

The IWP is the relation between annual yield (kg) and water appli€d Bothvalues
were measuredeach yearand IWP was calculatedn jError! No se encuentra el
origen de la referencia.IWP 2020 are listed. T2 treatment was more productive
because IWP wathe highest, similar situatiowas observed in T4 treatment. On the

other hand, very similar values were measured in TO and T1.

Table 13 El Valenciano IWP per treatment.

T0 T1 T2 T3 T4

IWP 4.66 4.81 6.25 - 5.16

VI1.3. Stem water potentigSEWP)

The SWP wa measured by the Scholander pressure chamber on mature leaves to
determinetree water status in olive during the growing season. The meastges

taken every week to schedule the irrigation following the HydrosustairRabtecol
(GALPAGRO).
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SW/P- B Valenciano farm 2020
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Graph 7 SWP in Valenciano Farm 2020 season

VII.  Carbon footprint

VIl.1.CO; emittedduring the agricultural processes

Annual CQ emitted in each farm will beill be described at the end of the project. In
order to do that,rmual CQ emitted in each farm will be estimated by Carbon Footprint
Assessment ISO/TS 14067:2013.

VIIl.  Biodiversity
VIII.1. Auxiliary fauna

Nests hotel and insect boxe®re installedon 2020 autumr{Septemberjmage 10).
Occupancy rate of hotels nests and insect bwikde determined by visual counting

in 2021 autumn.

The second year afterests hotels and insect boxes collocafispring/summer)we

will have definitive, visible results.

»
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Image 10 Installation of bug hotels and nest boxes
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Chapter Il. Herdade do Charqueirdo Farm (Alandroal,

Evora- Portugal)
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Treatments

1.

Table 14 Herdade do Charqueirdo Farm Standard procedures and treatments dates
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Image 11 Herdade do Charqueirdo Farm treatments location

Tablel4 describestandard procedurdsr almond crop that was done in 202(Haredade

do Charqueirdo Farandtreatmens dates.

Due toHerdade do Charqueirdo Faatmond cultivar locatiora special treatment design
was done in order to have comgaexresults.imagel2 shows plot distribution on Herdade

do Charqueirdo Farm.
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CONSTANTI

Image 12 Herdade do Charqueirdo Farm Almond varieties location

1.1. Applications

Dose, timing and mode @pplicationof each treatment are describedTieble 15. The

schedule and doses described in table 15 will be done in the entire project.

The first biostimulant IBNP was applied on JuBin a dose of 1 kg/ha. According to the
protocolProCrop ISRwvas appliecbn July 16 and 28s shown iable 15.
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Table 15 Treatments; products, dose and date on Herdade do Charqueirdo Farm

Control

(Conventional methods)

IBNP 1 kg/ha 2/06/2020
16/06/2020

Procrop ISR 0.5 I/ha/week
29/06/2020

Deficit irrigation

Cover crops 2019
Plant Cover Mixture 30 kg/ha 2019
Farm Cover Crop - 2019
Tilling - 2019
(MST-NP)
IBNP (1 kg/ha) 2/06/2020
T1+T2+T3 Procrop ISR Procrop ISR
(0,5 I/ha/week) 16/06/2020
29/06/2020

—_
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2. Reallts

Tree Health

I.1. Nutrient state through foliar analysis

As described on Al action, crop nutrient state was determinedgthfoliar analysis. In

Charqueirdo farm leaves samplesracollected before harvesh early July.

In thetrial farm 3 differentalmondvarieties are observed. For this reason, the treatments
were established so that it was possible to compare the results later, leaving out the effect

due to thealmondvariety.

In the T4 treatmenfcv Vayro) an improvement in thebaorption of nutrients such as
nitrogen and potassium was observed compared to the control TO treatment. In the case of
nitrogen, the improvement observed was 2%, while in the case of potassium it was 11%.
Nitrogen and potassium are essential nutrientghicrop.On the other hand, a decrease in
magnesium content of 23% and calcium of 18% was observed, possibly theepteribd

of deficit irrigation Tale 16).

Table 16 Foliar Macronutrients TO and T4 CV Vayro Herdade do Charqueirdo Farm

Parameter TO_Vayro T4 Vayro %Respect TO

S 0.06 0.06 0%

Ca 3.6 2.96 -18%

Cl 0.03 0.02 -33%

P 0.13 0.13 0%

Mg 0.66 0.51 -23%

N 2.48 2.53 2%

K 2.01 2.23 11%

Na 0.01 0.01 0%
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In the case of micronutrients, an increase in foliar boron content was observed, a very
important element for flowering. In addition, an increase in iron content was observed, a

fundamental element for photosynthesis and the production of photoassi(itdits 7).

Deliverable Action C.2: Demonstration in trial areas

Table 17 Foliar micronutrients TO and T4 CV Vayro Herdade do Charqueirao Farm

Parameter TO_Vayro T4 Vayro %Respect TO
B 30.93 36.95 19%
Cu 8.98 7.38 -18%
Fe 51.02 60.52 19%
Mn 28.76 33.88 18%
Mo <0,30 <0,30 -
Zn 41.01 35.27 -14%

Regarding cv Constantvhere TO, T1 and T2 where located, some interesting results were
observed. About Calcium an increment was observed in T1 and T2, but T1 incremented
calcium content by 54% and T2 by 4% in comparison to TO treatment. Regarding
potassium a similar situatiowas observed. In this sense, an increment by 40% was

observed in T1. On the contrary T2 experienced a reduction in 14% in potassium content

(Table18).

Table 18 Foliar macronutrients TO

T1 and T2 CV Constanti Herdade do Charqueirdo Farm

Parameter TO_Constanti | T1 Constanti | %Respect TO [ T2_Constanti | %Respect TO

S 0.08 0.12 50% 0.07 -13%

Ca 2.5 3.85 54% 2.59 4%

Cl 0.03 0.03 0% 0.02 -33%

P 0.14 0.12 -14% 0.14 0%

Mg 0.66 0.6 -9% 0.5 -24%

N 2.5 2.26 -10% 2.57 3%

K 1.69 2.36 40% 1.46 -14%

Na 0.03 0.04 33% 0.01 -67%

Regarding micronutrients a diminution ail the microelements was observed in both
treatments in comparison to control. However, iron incremented @nd@1T2 in a similar
way (Tablel9).

Table 19 Foliar micronutrients TO, T1 and T2 CV Constanti Herdade do Charqueirdo Farm
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Parameter TO_Constanti | T1 Constanti | %Respect TO [ T2_Constanti | %Respect TO
B 29.25 29.02 -1% 28.23 -3%
Cu 6 4.86 -19% 5.6 -71%
Fe 77.88 101.44 30% 94.67 22%
Mn 310.15 143.42 -54% 128.23 -59%
Mo <0,30 <0,30 - <0,30 -
Zn 66.36 52.91 -20% 55.97 -16%

Regarding to cv Belona due to variety extension a T3 treatment was there placed. As
mentioned before, 6 cover crops were implemented but non of them growth. Because of
cover crop failure growth just one foliar analysis was run. About macronutrients and
micronutrients values observed was normal respect to remaining trea(fiablis20 and
Table21).

Table 20 Foliar macronutrients Herdade do Charqueirdo Farm

Parameter TO_Constanti | T1_Constanti | T2_Constanti TO_Vayro T4_Vayro T3_Belona
S 0.08 0.12 0.07 0.06 0.06 0.08
Ca 2.5 3.85 2.59 3.6 2.96 2.94
Cl 0.03 0.03 0.02 0.03 0.02 0.02
P 0.14 0.12 0.14 0.13 0.13 0.13
Mg 0.66 0.6 0.5 0.66 0.51 0.63
N 2.5 2.26 2.57 2.48 2.53 2.72
K 1.69 2.36 1.46 2.01 2.23 1.33
Na 0.03 0.04 0.01 0.01 0.01 0.01

Table 21 Foliar micronutrients Herdade do Charqueirdo Farm

Parameter TO_Constanti | T1_Constanti [ T2_Constanti TO_Vayro T4 Vayro T3 Belona
B 29.25 29.02 28.23 30.93 36.95 30.91
Cu 6 4.86 5.6 8.98 7.38 5.92
Fe 77.88 101.44 94.67 51.02 60.52 67.78
Mn 310.15 143.42 128.23 28.76 33.88 63.76
Mo <0,30 <0,30 <0,30 <0,30 <0,30 <0,30
Zn 66.36 52.91 55.97 41.01 35.27 28.25

|.2. Tree temperature

In general terms, the Herdade de Charqueirao farm presents a high spatial variability in
tree temprature in Preharvest(Imagel3), being higher in the northern part of the farm
and lower in the central part, but it does not seem to correspond to the treatments or
almond varietieson the farm(lmage 14). However, tree temperature variability was
reduced in the Postarvest phase, presenting more homogeneous values and reducing the
tree temperature in general terms, except in the souttone of treatment T1, but it still

does not seem to be related to almaadiety. Areas with a high temperature should be

@
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studied in greater depths it is an indicator of reduction in the transpiration of the plant
and rule out that it is a symptoraused by XF

Table 22 Herdade do Charqueirdo Faifiree temperature (C°) pre y post harvest

2020 Tree temperature PreHarvest (C°) Tree temperature PostHarvest (C°)
Treatment Mean Desv. St. Min Max Mean Desv. St. Min Max
TOa 42.06 1.47 36.78 44.64 36.85 1.13 32.89 39.97
TOb 39.91 1.23 37.63 4491 35.60 1.06 31.88 39.68
T1 41.37 1.24 37.24 44.84 36.39 1.29 29.80 39.98
T2 40.41 0.93 36.20 44.96 36.08 1.18 31.25 39.98
T3 40.54 1.06 35.29 44.94 35.69 1.19 30.38 39.99
T4 40.03 1.0 37.6 44.9 36.0 0.8 325 39.7
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Image 13 Tree temperature spatial variability on pre-harvest Herdade do Charqueirdo Farm
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Image 14 Tree temperature spatial variability on post-harvest Herdade do Charqueirdo Farm

1.3. Vegetative development

In general terms, the vegetative development of the crop has evolved with a decrease in its
activity in various parts of the study farm and to different degrees. However, due to the
variability between existing varieties and planting years, a general summarylté res
difficult to present. In eaclkreatment, there is also intparcel variability in the results

obtained.

In general terms, the Charqueirdo plot showed a mean of all NDVI vegetation index value
of 0.55 points after flowering, when the foliar mass has developed. However, there are
stating differences between the different treatments, which may be due to the development
of the variety contained in each treatméimhage 15, Image 16) or to the work and

irrigation maintained in the pesiarvest of the previous season.
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I1. Herdade do Charqueirdo Farm (Alandroal, EvoraPortugal)

-7°14'53" -7°14'38"

CHARQUEIRAO FARM

O TREATMENT PLOTS
[ VARIETY PLOTS

Image 15 Treatments and almond varieties in Herdade do Charqueirdo Farm

Table 23 NDVI post flowering, pre-harvest and post-harvest in Herdade do Charqueirdo Farm

2020 NDVI PostFlowering NDVI Pre-Harvest NDVI PostHarvest
Treatment | Mean Desv. St. | Min. | Max. Mean | Desv. St. | Min. | Max. Mean Desv. St. | Min. | Max.
TOa 0.52 0.07 0.30 | 0.65 0.46 0.07 0.31 | 0.79 0.35 0.05 0.21 | 0.51
TOb 0.56 0.04 0.33 | 0.74 0.50 0.05 0.30 | 0.63 0.32 0.04 0.21 | 0.46
T1 0.66 0.06 0.31 | 0.73 0.47 0.05 0.30 | 0.79 0.32 0.06 0.21 | 0.70
T2 0.48 0.05 0.30 | 0.74 0.47 0.05 0.30 | 0.74 0.32 0.06 0.20 | 0.57
T3 0.51 0.06 0.31 | 0.66 0.48 0.04 0.30 | 0.62 0.33 0.06 0.20 | 0.50
T4 0.58 0.04 0.31 | 0.75 0.53 0.05 0.31 | 0.68 0.32 0.03 0.20 | 0.47

—
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Treatment T1, which obtained the highest NDVI value, with 0.66 pginésented some
variability in vegetative development in the north and south dfmiage16), but this was

not due to adifferent almondvariety. Changes in the soil may be the reason, but it is
advisabé to observe the areas of lower developnetarify if they may be due to the XF
disease. However, in successive-pagvest and postarvestflights (Imagel7 andimage

18), it is observed that the surfagboutConstanti variety shows a reduction in the value of
NDVI, not being as severe in Vayro variety. Despite presenting similar degrees of
vegetative development at the beginning of the season, this first variety has shown a very
different behavior that should be monitored by the parameters related to thelutedhin

the project.
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Image 16 Post flowering Vegetative development spatial variability Herdade do Charqueirdo Farm

Treatment T4, with a mean NDVI 0.58 points, has been shown to be very homogeneous in
the spatialvariability of vegetative vigor and, in addition, it has been the treatment with the
least temporal variability between Pdistwering and Prdarvest {Error! No se

encuentra el origen de la referenciaand jError! No se encuentra el origen de la
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referencia). In this sense, the probability of detecting the presence of XF is low since
there are no symptoms of reduced vegetanctivity, chlorosis, etcthat indicde the

possibility of the bacteria being present.

The treatments with the lowest NDVI value shown in Rlastering were T2, with 0.48

points on average and T3, with 0.51 points on average. The variability within each
treatment was not high, with a devativalue of 0.04 to 0.07 NDVI points. However, it
should be noted that the T3 treatment presented a high change due to the two varieties
present mage 16 and Image17). Of both treatments, only T3 has managed to raise the
NDVI value between Prharvest andPostharvest, indicating that the probability of the
presence of XF is low as it does not present low values of vegetative development. The T2
treatment must be checked with the proposed controls for the detection of XF to be able to
rule out that theseW NDVI values correspond to soil or crop management factors and not

to the presence of XF.
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Image 17 Pre harvest Spatial variability on vegetative development in Herdade do Charqueirdo Farm
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Regarding the spatial variability in the vegetative development in-Hamgést in the
Herdae de Charqueirao farninjage 18), all the treatments reduced the mearuedabo
0.32 - 0.35 points of NDVI Table23). The Constanti variety in the T1 treatment, the T2
treatment and the Belona variety in the T3 treatment obtained thet loabess, so it must

be confirmed if this behavior is characteristic of the variety with future drone flights or
satellite images.
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Image 18 Post harvest spatial variability Herdade do Charqueirdo Farm

Il. Soil quality

II.1. Available Water Capacity (AWC)
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Available water capacity was measured at the beginning of the project, before treatments

application, and will be measured again at the end of the project

[1.2. Soil microbiological activity

Soil samplesveretaken fran georeferenced poinfmagel9) andanalyzed in laboratory
to determinate fertility biol ogdlycesidasg ndex a

dehydrogenase, catalase, phosphodiesterase (phosphatase) and urdaese activi
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Image 19 Herdade do Charqueirdo Farm soil samples points

[3-glycosidase is related to soil organic carbon content and organic matter degradation.
What it is mean a contribution of micronutrients to the crop.ilAportant increment is
observed in fyjlycosidaseactivity in 2020 respect to 201@& TO, T1 and T4 Vayro

treatmentsand T2 ConstantiGraph8). However, a slight dgease was observed in T1

Constanti.
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i -Glycosidase
1.60
1.40 54% >2%
w120 4% 15% 16%
Z 1.00
&, 0.80
S 0.60
€ 040
0.20
0.00 _
TO_Vayro T1 Vayro T4 Vayro T1 Cbnstantl T2_Cbnstant|
2019 0.83 0.81 0.94 1.11 0.90
2020 128 | 114 1.08 | 0.93 | 137

Graph 8 Herdade do Charqueirdo Farm R3-Glycosidase activity

Catalase enzyme activity decreased generally in all treatments. The decrease was

more pronounced in Vayro variety, where a decrease of 21% was observed in treatment TO,

37% in treatment T1 and 30% in treatment T2. With respect to the Constaaty, a 5%

decrease in the activity of the catalase enzyme was observed in both treéGnapit®),

this seems to indicate that the decrease in the activity of the enzysneotvdue to the

treatments

Dehydrogenase activity was markedly reduced in the control treatment with respect to the

T1 and T4 treatments of the Vayro variety. For its part, treatment T1 behaved in the same

way as the previous year, while treatment THydieogenase activity increased by 11%. On

the other hand, in the Constati variety, a marked increase in dehydrogenase activity was

observed in treatment T1 of 51% and a reduction in the activity of this enzyme in treatment

T2 of 29%(Graphl0).
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Catalase
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Graph 9 Herdade do Charqueirdo Farm catalase activity
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Graph 10 Herdade do Charqueirdo Farm dehydrogenase activity

The phosphatase activity was considerably increased in theréBintent in the Vayro

variety. n the other hand, a decrease in the activity of this enzyme was observed in the

treatment TO and T4 variety Vayro. In the Constanti variety, an increase in they adtiv
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this enzyme was
11).

Deliverable Action C.2: Demonstration in trial areas

observed in the treatniehand a decrease in the T2 treatm@sitaph

Phosphatase
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2020 040 | 0.76 | 0.39 | 0.37 | 0.26

Graph 11 Herdade do Charqueirdo Farm Phosphatase activity

The urease activity experienced a considerable increase in &therga regardless of the

variety Graphl2).
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Biological fertility index
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2010 154734 | 252419 | 238784 | 1827.75 | 145969
2020  1019.85 | 1538.42 | 1918.92 | 97713 | 88532

Graph 13 Herdade do Charqueirdo Farm biological fertility index

T4 treatment include an application of bioestimusanta similar way than in T1, also a
deficit irrigation period and cover cropisat were sowe@n October2019 (Teble 15). In
order to be able to contrast tledfect of the plant cover cropsn soil biological and
microbiological activity, soil samples ere taken from each of the cover crogsd
analysedseparately at Hdade do Charqueirdo Failimage20).
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Image 20 Cover crops locations in Herdade do Charqueirao Farm

3-glycosidase is related to soil organic carbon content and organic rdageadation.
What it is mean a contribution of micronutrients to the cRgspect to the activity of the
[3-glycosidase enzye) a higher enzymatic activity wabbservedn treatment cover crop
calledmix 1(T4-M1) indicating a greater metabolic activity in that treatm(@raphl14).

In the case of catalase activity, a higher activity of this enzyme was observedMd the

coveragain thecover cropwith the lowest activity of this enzynveasT4 M2 (Graphl5).
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i -Gycosidase
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Graph 14 R-glycosidase activity in each cover crop T4 treatment Herdade do Charqueirdo Farm
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Graph 15 Catalase activity in each cover crop T4 treatment Herdade do Charqueirdo Farm

On the one handdehydrogenase activity was quite similar in the spontanemtes crop
(T4-CE) and thér4-M1 cover crop. On the other hand, cover citogit presented the lowest
dehydrog@nase activity was again mix 2 (MR; Graph16). Regardingto phosphatase
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activity a higher activity of this enzyme shows a mobilization of phosphorus in inorganic
form in the soil and a greater availability of this element to the pgRattsphatase activity
increased again in the M1 cover, being very low in the M4 c@veaphl?).

Dehydrogenase
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Graph 16 Dehydrogenase activity in each cover crop T4 treatment Herdade do Charqueir&o Farm
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Graph 17 Phosphatase activity in each cover crop T4 treatment Herdade do Charqueirdo Farm
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Urease activity indicates urea transformation to ammonia by soil microorgddrsase
activity was higher in the spontaneawer(T4-CE) and inthe M2 (T4-M2). The lowest
urease activity was observed in mikL (T4-M1; Graphl8).

Regarding biological fertility index, thiwas increased in the caseMi covercrop (T4

M1; Graphl9) in comparison to remaining treatments.

Urease
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2020 0.20 0.02 0.15 0.05 0.03 0.03

Graph 18 Urease activity in each cover crop T4 treatment Herdade do Charqueirdo Farm
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Biological fertility index
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Graph 19 Biological fertility index in each cover crop T4 treatment Herdade do Charqueirdo Farm

[l Disease prevalence

lll.1. Xylella fastidiosadisease control

Plant tissues will besampled at a specific time or stage of development following the
protocol of the laboratory (refer to Guidelines for the surve)fah the Union terribry,

European Commission, 2015) in case of alarm about XF will be detected.

V. Weather

IV.1. Weather conditions

Annual informationwas collected from darkskicluding: Temperature Maximum (°C),
Average Wind Speed (m/s), Temperature Time Maximum, Middle Wind Direction (°),
Temperature Minimum (°C), Radiation (MJ3n Temperature Time Minimum,
Precipitation (mm), Temperature Average (°C),oHEMmm/day), Maximum Relative
Humidity (%), Minimum Relative Humidity (%), Accumulated Precipitation (mm),
Relative Medium Humidity (%), and Cumulative &mm).
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Regarding the climatic data recorded, no extreme meteorological phenomena have been
observed thamay have affected the treatments applietHerdade do Charqueirdarm.
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LIFE17 CCA/ES/000030 Deliverable Action C.2: Demonstration in trial areas

V. Quality

V.1. Humidity, crude fat specific weight

Regarding the quality of the almonds obtained in each of the treatmeritsins kernels
was detected. Moreovenumidity parameter was subjected to analysis. In this case, it is
observed that the T1 treatment increased the humidity of the fruits obinady 4%,
while the T2 treatment increased the humidity of the fruit by {G%ph20).

Humidity
Variety Constanti

4.00 4% 10%
3.50
3.00
2.50

X 2.00
1.50
1.00
0.50
0.00

TO Constanti T1 Constanti T2 Constanti
% 3.28 3.40 3.60

Graph 20 Almond humidity percentage cv. Constanti

Regarding the specific weight of the seeds obtained, no differences were observed between
treatments between tlwentrol and the T1 treatment.Nle the T2 treatment, subjected to

a hydric deficit, a slight decrease in the specific weighhefalmonds is observed.
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60
50
40
30
20
10

kg/hl

Specific weight
Variety Constanti

-2%

TO_Constanti

-4%

T1_Constanti

T2_Constanti

kg/hl

49.92

48.88

48.12

Regarding crude fat, no treatment effestsre observed on this parameter on cv

Graph 21 Specific weight Cv Constanti

Constanti.
Crude fat
Variety Constanti

50
45
40
35
30
X 25
20
15
10
5

0 TO_Constanti T1_Constanti T2_Constanti

% 45.3 45.9 45.1
Graph 22 Crude fat Cv Constanti
»
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With respect to the Vayro variety, where tbhever cropswere planted this year, a
notorious decreased in humidity walsservedn T4 treatmen{Graph23). About spedic

weight decrease in the specific weight wabserved in all the plant cover croffSraph

24). However, crude fat slightly increased in T4 treatments respect to TO Ic@&teph

25). It is noteworthy that the almond tree is a crop that experiences the phenomenon of
alternate bearinghat is, a very abundant harvestasorfollowed by a poor harvest year.

In 2020, the trees of treatment T4 were in an off year, that is, of low harasis tosay

that the low harvest observed is nokéd to treatments applications.

Humidity
Variety Vayro
16.00
14.00
12.00
10.00
S 8.00
6.00
4.00 74% -78% 7% -76% 7% 78%
2.00 l l
0.00 TO_Vayro T4_Vayro_CE | T4_Vayro_Glifo| T4_Vayro_M1 | T4_Vayro_M2 | T4_Vayro_M3 | T4_Vayro_M4
% 13.46 3.43 3.02 311 3.26 3.14 2.96

Graph 23 Humidity cv Vayro
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Specific weight
Variety Vayro
60
50 -9% -9% -8% -6% 14% -11%
40
<=
> 30
x
20
10
0
TO_Vayro T4 Vayro_CE | T4_Vayro_Glifo| T4 Vayro M1 | T4 Vayro_ M2 | T4 Vayro_M3 | T4 _Vayro_M4
ka/hl 51.52 46.88 46.76 47.64 48.2 44.2 45.64
Graph 24 cv Vayro specific weight
Crude fat
Variety Vayro
60 0 0
4% 2% 50 13% 10% 13%
50
40
X 30
20
10
0
TO_Vayro T4_Vayro_CE | T4_Vayro_Glifo| T4_Vayro_M1 | T4_Vayro_M2 | T4_Vayro_M3 | T4 Vayro_M4
% 46.4 48.4 47.9 48.9 52.4 51.1 52.4

Graph 25 Cv Vayro crude fat

Respect to mycotoxins in most of the treatments they were below the detectiqr LBt
In the cases in which mycotoxins were detected, all were beloVinthellowed in Spain
for nuts Table24).

Table 24 Mycotoxins content per treatment

Treatment AFLA B1 DON T2 FUMONISINA ZEA
TO_Constanti 1.1 <LD 8.0 <LD <LD
T1_ Constanti 1.4 259.4 7.9 <LD <LD
T2_Constanti <LD <LD 16.3 <LD <LD
TO_Vayro <LD <LD <LD <LD <LD
T4 _Vayro_CE <LD 258.0 7.0 <LD <LD
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T4_Vayro_Glifo <LD <LD <LD <LD <LD
T4 Vayro_M1 <LD 2718 7.9 <LD <LD
T4_Vayro_M2 1.2 258.7 <LD <LD 2.1
T4 Vayro_M3 1.1 255.6 6.6 <LD <LD
T4 _Vayro_M4 <LD <LD <LD <LD <LD
T3_Belona <LD <LD <LD 47.9 <LD
VI. Water use

VI.1. Water use efficiency (WUE)

The WUE is the relation between water consumeg) (wy the crop and water

applied (nf). Both values we calculated each year.

T0 T1 T2

WUE 0,43 0,51 0,30

V1.2. Irrigation water productivity (IWP)

The IWP is the relation between annual yield (kg) and water applidd Both
valueswerecalculated each year.

T0 T1 T2

WP 0,80 0,95 0,74

VII. Carbon footprint

VIl.1. COz emitted during the agricultural processes

LIFE
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CO, emitted in each farm will be estimated by Carbon FootpAissessment
ISO/TS 14067:2013 at the end of the project.

VIII. Biodiversity

VIIL.1. Auxiliary fauna

Nest hotels werénstalled in September2020 evaluation will be done in 2021
autumn(Septemberimage21). Occupancy rate of hotels nests and insect bwikkde

determined by visual counting every autumn.

Image 21 Installation of bug hotels and nest boxes in Herdade do Charqueirdo Farm
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LIFE17 CCA/ES/000030

1. Treatment s

On the table description ofthe standard procedures each cropand the

additional application depending on the treatment.
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Image 22 La Traversagna farm treatments distribution

1.1 Applications

Treatments applications was done as described in the following table:

MSTFNP 1 kg/ha 1/04/2020
Procrop ISR 2 l/ha 01/04/2020

TO
(Conventional method:
T1
T3 Cover crops 1/09/2019

Plant Cover Mixture 30 kg/ha 1/09/2019
Farm Cover Crop - 1/09/2019
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Tilling - 1/09/2019
MSTFNP (1 kg/he
T1+T3 Procrop ISR 1/04/2020
(2 I/ha)

2. Results

In Al action (preparatory actions) the parameters of the project performance indicators
were described and the descriptions of the methods were established. After that, in
Action D1 each indicator was measured and evaluated. Indicators were evaluated
visiting LA Traversagna farm every week to verihe correct implementation of the

treatmentsand its evolution. The results in the second season (2020) obtained are

described below.

Tree Health

[.1. Nutrient state through foliar analysis

Foliar analysis shows an increase in all tharitional elements analyzed in
treatment T1 with respect to the control treatment. Highlights the increase in elements
such as nitrogen, phosphorus, potassium, essential elements for the growth and
developmentf the crop. On the other hand, in the T3 treatment, the content of some
elements decreased with respect to the control treatment, such as the content of
nitrogen, iron and potassium. A similar situation was observed in treatment T4 where
the foliar contehof elements such as nitrogen, iron and potassium was reduced, but
to a lesser extent compared to the reduction observed in treatment T3. Regarding
these results, we could say that the general improvement observed in the nutritional

status of the T1 treatent could be related to the application of biostamts. While

@

e ———
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cover crops treatment (T3it is possible that some of them compete for resources
with theolive crop. For this reason, the same pattern is observed in the T4 treatment,
although not so abpt due to the application of biostimulamsthis cas€Table25).

Table 25 Foliar content La Traversagna Farm

TO T1 Respect TO T3 Respect TO T4 Respect TO
Nitrogen (N%) 1.68 1.71 1.93% 1.64 1.66
Phosphorus (P%) | 1003.0 | 1052.0 4.89% 1054.0 5.08% 1026.3 2.32%
Boron (B) 17.1 19.9 16.35% 17.7 3.36% 19.1 11.53%
Magnesium (Mg) | 1032.5 | 1157.0 12.06% 1089.3 5.50% 1127.8 9.23%
Potassium (K) |15538.3 | 16771.5 7.94% 15247.8 15533.0
Manganese (Mn) 235 25.3 7.68% 24.3 3.73% 25.6 9.17%
Iron (Fe) 53.2 53.5 0.56% 47.9 - 50.6
Cooper (Cu) 63.4 80.9 27.56% 74.4 17.35% 84.1 32.65%
Zinc (Zn) 17.3 19.7 14.02% 19.3 11.71% 18.3 5.64%

I.2. Tree temperature

Due to the pandemic situation generated by the Cb¥idirus, the drone flight could

not be carried out in Italy. An attempt was made to subcontract the service but due to
the aforementioned situatn it was not possible either.sAsoon as the situation
returns to normal, the pending flight will take place.

I.3. Vegetative development

Table 26 shows a summary of the results obtained on the vegetative development
obtained from satellite images. Due to the current exceptional circumstances, drone

flights have been replaced by the analysis of satellite images from the platform that

Greenfield brings to the project.

Table 26 Mean NDVI values in different phenological stages in La Traversagna Farm

Mean NDVI
Treatment Flowering Pit Hardening* Oil initiation  pre-Harvest Post-Harvest
TO 0.77 ‘ 0.72 ‘ 0.56 0.74 ‘ 0.81
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T 0.77 0.73 0.59 0.76 0.82
T3 0.78 0.80 0.71 0.84 0.86
Ta 0.82 0.76 0.67 0.85 0.8

In general, the Traversagna farm presented spatial heterogeneity in the vegetative
development at the phenologictiageof flowering (Image23), with a higher average
development in the T4 and T3 treatment. However, there are differences in vigor
between the different repetitions of each treatment.

TO and T1 located to the south thfe study plot presented the lowest vegetative

development, the trend of which was maintained throughout the season.

At the phenologicaktageof pit hardening(Image24), vegetative development was

reduced compared to the previous stage, indicatioger photosynthetic activity.

10°20'10” 10°20"24"
LA TRAVERSAGNA FARM

[ TREATMENTS AND VARIETIES
NDVI

FLOWERING 02 JUNE 2020

ENO04-0.6

0.6-0.7

£J07-08

%|E908-085

%|®m0385-09

10°20'10" 10°20'24"

Image 23 Vegetative development spatial variability flowering stage La Traversagna Farm
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10°20'10" 10°2024"
LA TRAVERSAGNA FARM

[ TREATMENTS AND VARIETIES
NDVI

PIT HARDENING 15 JULY 2020

m04-06

£906-07

£Jo07-08

%|020.8-085

5| MW 0.85-09

10°20'10"

Image 24 Vegetative development spatial variability pit hardening stage La Traversagna Farm

But its distribution seems to indicate that the reason was not caused by the treatments

themselves.

Regarding spatial variability, T3 and T4 miaimed the highest NDVI values, but the
repetitions with the highest value in flowering became ldveest in this phenological

stagp.

In the initial stage of fat production, the vegetation index continued to decrease although it
is observed that sonectivity was carried out in certain repetitions of T3 and([fidage
25), presenting NDVI values even higher than in the previous stage. TO and T1 of the south

of theplot presented values close to those that would present a bare soil.

Preharvest and postharvest showed high NDVI valueage26; Image27) in almost all
of the treatments (Except TO and T1 in the south of the plot). The effect may be due to
increased vegetation between the streets.
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Image 25 Vegetative development spatial variability in oil initiation La Traversagna Farm

Image 26 Vegetative development spatial variability at pretharvest stage in La Traversagna
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