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On the table 1 description of the standard proaelin each crop and the additional

application depending on the treatment.
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Table 1 El Valenciano Farm Standard proceduregraatinents dates
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Five treatments were established, Table 2 desceidels treatment, product, dose, timing
and mode of application. The schedule and dosesided in table 2 will be done in the

entire project. Moreover, itmage 1lis located treatment’s distribution in the farm El
Valenciano. In Table 3 treatments and correspongnoglucts are described, dates of

applications in 2021 is also included.

Table 2 Treatments, products, dose, timing and nobdg@plications

Treatment Product Dose Date Mode
T0 Conventional management
T1 MST -NP 1 kg/ha June Irrigation
ProCrop ISR | 0.5 1 ha/week 15 days after Irrigation
MST-NP
T2 Deficit irrigation
T3 Cover crops 30 kg/ha Septembe
T4 T1+T2+T3

5 29'0"W 5°28°50"W 5°28'40"W 528°30"W 5*28'20"W 528 20"W 5*27°30°W

STUDY AREA
167 hectares

37°24'50°N

37T'14'50°N

37°24'40°N

IT'TAA0°N

37°24'30°N

37°2430°N

37°24'20°N

ITTNION

3726 10°N

[2g10"W 5T29°0"W ST28'50°W S5T18°40"W 5T28'30°W S°28°20"W 5°28'10"W 5°28'0°W 5" 17'50"W STITHOTW STITI0TW

Image 1 Distribution of the treatments in El Valemo Farm

—

LIFE
RESILIENCE




Table 3 Treatments, products, dose and dates\alehciano Farm

Treatment Products Dose Date
TO Control
(Conventional methods)
T1 IBNP 1 kg/ha 29/06/2021
Procrop ISR 0.5 I/ha/week 13/07/2021
27/07/2021
T2 Deficit irrigation July - August 2021
T3 Cover crops 2021
T3.1 Plant Cover Mixture 30 kg/ha 2021
T3.2 Farm Cover Crop - 2021
T3.3 Tilling - 2021
T4 T1+T2+T3 IBNP (1 kg/ha) (MST-NP)
Procrop ISR 29/06/2021
(0,5 I/ha/week) Procrop ISR
13/07/2021
27/07/2021
’ * X x

——

LIFE
RESILIENCE

%




$ %

In Al action (preparatory actions) the parametérh® project performance indicators
were described and the descriptions of the metiveds established. After that, in Action
D1 each indicator was measured and evaluated gwamy Indicators were evaluated
visiting El Valenciano farm every week to verifyetitorrect implementation of the
treatments and its evolution. The results in threl theason (2021) obtained are described

below.

# &
I.1. Nutrient state through foliar analysis

Foliar analysis is a technique that determinestiment of nutrients at a specific time or
stage of development in plant tissues. In ordeletermine foliar nutrient content leaves
were sampled in preharvest (early September 202EIl a/alenciano. In order to

determine differences between treatments one fafialysis per treatment was done.

In early September 2021 foliar analysis was doneEbWalenciano. The results are
described in the following table (Table 4 and TalleMeasured parameters had normal
levels for the crop. However, T1 treatment increlaseatrient assimilation by the crop in
comparison to TO treatment. In fact, T1 nutriesimgation as phosphorus and potassium
increment was measured. However, T2 treatment asek calcium, magnesium and
potassium levels due to probably to water strégatson. In this sense T4 was also deficit

irrigation treatment sodium was increased.

With respect to microelements, increases in alfoglements levels were observed in all

the treatments respect to control

. -8 l
s * /[fa«
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Table 4 Microelements per treatment in El Valengi&arm

Macroelement T0 T1 T1 to TC T2 T2 to TC T4 T4 to TC
N 1.92 1.84 -4% 1.6€ -14% 1.87 -3%
P 0.1¢ 0.1¢ 27% 0.17 13% 0.1z -20%
K 1.4¢ 1.4¢ 2% 1.22 -16% 0.9¢ -32%

g 1.68 1.6¢€ 1% 2.21 38% 2.0¢ 26%
Mg 0.1t 0.1t 0% 0.1¢ ™% 0.1t 0%
Na 0.0Z 0.01 -50% 0.0Z 0% 0.0¢ 50%

S 0.14 0.12 -14% 0.11 -21% 0.14 0%
Cl 0.1 0.1 0% 0.0¢ -20% 0.0t -50%
Table 5 Microelements per treatment in El Valengi&arm
Microelement T0 T1 T1to T( T2 T2 to T( T4 T4 to TC(
Fe 36.4¢ 47.7¢ 31% 48.9( 34% 79.5¢ 118%
Mn 52.1¢ 55.1¢ 6% 73.21 40% 90.87 74%
Zn 24.8¢ 30.07 21% 15.7¢ -37% 31.6¢ 27%
Cu 159.4¢ 173.4¢ 9% 157.7( -1% 299.6: 88%
B 42.5 44.7¢ 6% 36.2( -14% 29.2 -31%
Mo 0.92 1.07 16% <0,3( -68% 1.5 66%

I.2. Tree temperature

Image 2shows the temperature of the crop cover (oncedhédas been removed) in pre-
harvest in the 2021 campaign at Finca El Valencidime results of the thermal flight

presented a low variability in the temperature rded by the thermal sensor, with results
between 28 and 32 °C (Table 6). Very similar terapges in all the treatments make it
difficult to establish comparisons regarding thgrée of hydric stress, being more useful

the spatial variability of the temperature.

Regarding the spatial variability of the temperatof the tree crown, no patterns are
observed when the treatments are compared withatheh or with the control treatment
TO, where the variability of the temperature isum@ 1°C to 2°C of difference. In this
sense, the crop appears to be highly homogeneohishws convenient for crop

management control and, above all, for a homogenbawest in terms of production

and quality.

’ *****
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Table 6 Canopy mean temperature (C°) El Valenckarm

Tree temperature Pre-Harvest 2021 (°C)
Treatment Mean Desv. St. Min Max
TO 29.77 0.40 28.01 31.71
T1 30.03 0.34 29.18 30.96
T2 30.15 0.33 28.99 30.99
T3 30.10 0.36 28.37 30.97
T4 30.06 0.38 29.02 30.99

EL VALENCIANO FARM
I TREATMENT PLOTS

TREE TEMPERATURE
PRE-HARVEST 07 SEPT. 2021
oC

W 28-295

29.5-30

30-305

30.5-31
.31-3171

ey

[
ald

T

greenfi

Image 2 Pre harvest canopy temperature spatiahility in EI Valenciano Farm
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1.3. Vegetative development

Image 3to Image 12shows the states of vegetative development andtameicontent in
different phenological phases of the 2021 campdigrgeneral terms, the NDVI and
NDWI vegetation indices gradually increase unté it hardening, where they remain
stable until post-harvest, where they rise. Regarttie behaviour between treatments of
vegetative development and moisture content, nferéifit evolutions are appreciated.
There is heterogeneity between the different treatsmthat mean that specific behaviours

are not visually appreciated.

Image 3andIimage 4shows the intra-plot and inter-plot variabilitgspectively, of the
state of the crop in the phenological stage of élomg. In this period, the spatial
variability in vegetative development and moistaoaitent are the lowest of the entire
campaign. However, they are very homogeneous,modgibly varying due to soil effects
(traces of an old stream can be seen). Homogeatitlye beginning of the campaign
allows a better assessment of the changes producaayhout it. Regarding intra-parcel
variability, differences in vegetative developmentd moisture content are recognized
within some treatments that are maintained througtiee growing season, making it
difficult to contrast the differences between tmeants.

% indice de vegetacion © ModoveloreS‘ Relativos | Absolutos S % indice de humedad ©  Modovalores | Relativos | Absolutos

Fechainforme: 2021-05-16 & Fechainforme: 2021-05-16 &

~ indicedehumedad @
B W veryhigh s N W veryhigh
High ¥ High
Mid Mid
Low Low
M Very low W Very low

*® 4 . *®

b Seleccién » Seleccién

Image 3 Vegetative development relative spatiabtidlity at flowering stage in El Valenciano
Farm
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% indice de vegetacion ©  Modovalores  Relativos | Absolutos - J % indice de humedad € Modovalores  Relativos

Fechainforme: 2021-05-16 & Fechainforme: 2021-05-16 &

=00 I E G

¥ Seleccion

» Seleccion

¥ Indice de vegetacion @ ¥ indice dehumedad @

Wo9-1

Wos-09
0,7-08
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Wo6-07
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Wo3-04
02-03
01-0.2
0-01
01-0
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04-05
03-04
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Image 4 Vegetative development absolute spatidhitity at flowering stage in El
Valenciano Farm

Image 6andimage 7shows the intraplot and interplot variability, pestively, of the state
of the crop in the phenological stage of pit hardg. In this period, the values of the
NDVI and NDWI indices have increased throughout fden in a very homogeneous
way. It is worth highlighting punctual areas of ager growth in the northern part of the
farm, as well as an area of low value for bothaediin treatment TO located to the north,
which may be influenced by the soil, since a sinal®a is observed in the water retention

capacity (AWC) plan generated at the beginnindhefgroject.
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Image 5 Vegetative development relative spatiabtidity at pit hardening stage in El
Valenciano Farm
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Image 6 Vegetative development absolute spatiédbidity at pit hardening stage in El
Valenciano Farm

Image 7andIimage 8shows the intra-plot and inter-plot variabilitgspectively, of the
state of the crop in the phenological stage oftibginning of fat formation. In this

phenological period, patterns of behaviour betwieatments remain undistinguished.
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In addition, the indices have slightly increasesirthalues, where it seems that they have
stabilized and that the most delayed areas in teyingegetative development and

moisture content are equating, showing more homsgenimages.

Image 7 Vegetative development relative spatiabbidlity fat formation stage in El
Valenciano Farm

Image 8 Vegetative development absolute spati#liity at fat formation in El Valenciano
Farm



Image 9andIimage 10shows the intra-plot and inter-plot variabilitgspectively, of the

state of the crop in the pre-harvest phenologieges In this state, the NDVI and NDWI
vegetation indices show totally homogeneous interpériability in almost the entire

farm. This result is consistent with the low tengtere variability observed in the drone
flight with a thermal camera carried out in the saperiod. Regarding the intraplot
variability, it is observed that there have bedfedences within the different treatments
or specific areas of the farm that have remainedenww less stable throughout the

campaign.

Image 9 Vegetative development relative spatiabbdity at Pre harvest stage in El
Valenciano Farm



Image 10 Vegetative development absolute spatiédbitity at Pre harvest stage in El
Valenciano Farm

Image 11 Vegetative development relative spatakwbility at post harvest stage in El
Valenciano Farm

Image 11landimage 12shows the intra-plot and inter-plot variabilitgspectively, of the

state of the crop in the postharvest phenologieajes In this period, the homogeneity of



the entire crop plot, in absolute terms, has beamtained. However, the values of the
indices have increased with respect to the predsarmphenological state. It is possible
that the spontaneous vegetation cover is influgntins rise in value in the respective
indices, since the crop would be entering a cemairter shutdown, lowering its levels

of photosynthetic activity and development.

Image 12 Vegetative development absolute spatiédbidity at post harvest stage in El
Valenciano Farm

"%
II.1. Available Water Capacity (AWC)
Available Water Capacity vas measured at the baggnof the project.

The results of the soil analyses carried out in1282the El Valenciano farm show a
reduction in the organic matter content comparethéaesults of 2018, not exceeding a
reduction of 0.5%. These results have not causesilale reduction of the AWC in the
different treatments, which may be mainly due ®high clay content of the soils of this
demonstration farm.

%



Table 7 Evolution of AWC in El Valenciano Farm (332021)

Treatment TO T1 T2 T3 T4
Mean AWC (mm/m) 2018 140 130 130 130 140
Mean Organic Matter (%) 2018 1.43 0.95 1.26 1.45 651
Mean AWC (mm/m) 2021 140 130 130 130 140
Mean Organic Matter (%) 2021 11 0.8 1.1 11 1.2

I1.2. Soil microbiological activity

Soil samples were taken from georreferenced panid analyzed in laboratory to
determinate fertility biological index and enzyneatctivity such as, -glycosidase,
dehydrogenase, catalase, phosphodiesterase (phasghand urease activitiesnége
13).

Image 13 Treatments and georeferenced soil saragiason in El Valenciano Farm



Table 8 Soil chemical analysis El Valenciano FafaR
TO T1 T2 T3 T4

E.C. (dS/m) 0.8 0.6 1.0 1.2 0.6
(extract 1:5)

Macronutrients

%N Total 0.1 0.1 0.1 0.1 0.1
NOz (mg/kg) 9.2 5.2 34.7 28.9 11.5
P (ppm) 4.6 6.2 5.5 6.9 18.8
K (meqg/100 g) 1.4 1.3 15 1.4 1.6
Ca (meq/100 g) 14.7 11.2 17.6 15.7 8.8
Mg (meq/100 g) 4.3 3.7 2.5 45 3.8
SOs? (meq/100g) 1.4 1.1 1.4 2.8 0.8
Micronutrients
Fe (ppm) 2.6 5.1 2.0 3.3 2.1
Mn (ppm) 5.0 6.7 5.3 6.7 2.4
B (ppm) 15 1.6 1.9 1.8 1.1
Cu (ppm) 5.6 5.8 4.9 8.7 6.6
Zn (ppm) 0.4 0.6 0.4 0.9 0.6
CI- (meqg/100 g) 1.7 1.1 2.9 25 0.8
Oligoelements
Na (meq/100 g) 3.3 2.2 34 4.8 1.7
Organics
% O.M. Oxidable 1.1 0.8 1.1 1.1 1.2
%C Total 0.8 0.6 0.8 0.8 0.9
CIN 9.5 10.0 9.6 8.7 11.7
Carbonates
% CaCOs Total 22.1 27.8 9.8 21.1 27.8
% CaCOs active 9.3 8.3 2.3 9.1 5.6

Regarding the nitrogen content, all the treatmshtsved very similar values. On
the contrary, as far as N@ concerned, a much higher value was observa@ iwith
respect to the remaining treatments. The phosplummignt in the soil was much higher
in the T4 treatment, the same was observed fquatessium content. Very similar values
were observed between treatments regarding theemoof calcium, magnesium and
sulfur. About micronutrients, a slightly higher ¢ent of Fe and Mn was observed in T1

treatment.



Regarding soil enzymatic activity, [3-glycosidastvéty was greater in all the treatments
respect to 2020 season. However in T4 treatmeatgeent in the enzyme activity was
observed in comparison to 2020. The dehydrogeaetbaty is linked to the metabolic
activity of the soil; it indicates that soil ferty that is due to the activity of
microorganisms in the soil. A slightly decrease wdsserved in 2021 season in
comparison to season 2020. The treatment that iexggedd a slighter reduction in
dehydrogenase activity was T1, probably becausgréater metabolic activity in the soil
due to bioestimulant treatment. In comparison witbvious seasons catalase activity
increased in all the treatments in El ValencianorFa season 2021. Treatments with a
larger increment were T1 and T4 in which biostimtgavere applied.

Regarding to phosphatase activity a higher actioftyhis enzyme indicates a greater
mobilization of phosphorus in inorganic form in thal and a greater availability of this
element to the plant. An increased in phosphatasieity was observed in all the
treatments in 2021 respect to 2020, in El Valerwidgarm (Graph 4).

-Glycosidase
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1.40 9% 156%
L 1.20 131%
Z 1.00 208%
e
© 0.80
o
£ 0.60
=
0.40 —
0.20
0.00
T0 | T1 | T2 | T3 | T4
2020 076 | 046 | 029 | 053 | 063
2020 137 | 106 | 0% | 13 | o021

Graph 1 El Valenciano Farm R-Glycosidase activity
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Graph 4 El Valenciano farm Phosphatase activity

Urease activity indicates the conversion of ureartomonia by soil microorganism. As
can be seen in the graph urease activity was syramgreased in season 2021 in all the
treatments respect to 2020 campaign (Graph 5).

A great increment in the biological fertility indevas observed in T1 treatment in 2021in
comparison to previous campaign in El Valencianaor=gGraph 6). On the contrary, TO,
T3 and T4 treatments values were very similar imgarison to 2020 values. Hence, a

slight decrement was observed in T2 treatment cédpgrevious year.
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l1l.1. Xylella fastidiosadisease control

Since no symptoms of disease had been observeair2921 in El Valenciano farm and
insect vector had not been detected on the faresetidisease control analyses were not
carried out yet. Moreover, The Junta de Andalusiacanducting a disease-tracing
program throughout the autonomous community. Whenan alert will be detected in a
nearby area, sampling will be carried out in Eléfaliano farm to determine the disease

as soon as possible.

In case of disease detection plant tissues wikdmapled at a specific time or stage of
development following the protocol of the laborgt@refer to Guidelines for the survey
of Xfin the Union territory, European Commission, 2015)

[11.2. Insect vectors trap

Periodically, Nutriprado will evaluate the insept®sent in the farm. According to the
diagnostic protocol adopted by the Standards Coteend@n behalf of the Commission on
Phytosanitary Measures in August 2018 (see Annexdbe end of this document):
“Vectors should preferably be collected with swegpnets (adults) or aspirators.
Sampling for insects should preferably be carrietifoom late spring until early autumn
to maximize the likelihood of detecting the bacieii In annex 1 results is shown in

detail

IV.1. Weather conditions









Annual information on the parameters measured iskgaclimate stations, including:
Temperature Maximum (°C), Average Wind Speed (ni/sjnperature Time Maximum,
Middle Wind Direction (°), Temperature Minimum (°®adiation (MJ/rf), Temperature
Time Minimum, Precipitation (mm), Temperature Awgga (°C), ED (mm/day),
Maximum Relative Humidity (%), Minimum Relative Hudity (%), Accumulated

Precipitation (mm), Relative Medium Humidity (%opdaCumulative EF (mm).

Regarding the climatic data recorded, no extremionelogical phenomena have been

observed that may have affected the treatmentsealpmh El VValenciano farm.

)%
V.1. Organoleptic characteristics (olive oil)

The olive tree fruits and olive oil obtained wik levaluated annually to determine its
qguality by means of the following parameters: canhtef fatty acids and volatile
compounds present in green olives and their dil {ghenolic compounds; and sensory

analysis.

The majority fraction of the oil (95%) is constidtmainly by triglycerides and to a lesser
extent by diglycerides, monoglycerides and fregyfatids. The fatty acid composition
is characterized by being high in monounsaturaaéty ficids, oleic being the main fatty
acid, whose concentration varies between 60-80%leT& presents the profile of fatty
acids identified and quantified in the 4 oil sanspi@ which it can be seen that, in all the

samples, the majority acid was oleic acid, withueal higher than 60%, being slightly

%



higher in the T1 oil, maintaining said differencéem adding the two isomers of oleic
acid, C18:1c9 and C18:1cl1, reaching values clo$6%. The second most important
acid is palmitic acid, which appeared in the higleesicentration in sample T2 (16.51%).
Regarding the groups of fatty acids, the majoriggevmonounsaturated fatty acids, oleic
acid being the most important, with a value gretitan 65%, followed by saturated fatty
acids, with values between 17% and 19 %, and finmlyunsaturated fatty acids, with

values between 13% and 15%.

Phenolic compounds are the main responsible foattiexidant capacity of olive oil, which is whyeth

provide stability against oxidation and autoxidation addition to generating benefits for the cansu
After analyzing the oils (

Table 10), significant differences were observetheantioxidant activity analysis, with
sample T1 being the one with the highest total piodynol content (130.5 mg GAEY).

Table 9 Olive oil fatty acid content (%)

Fatty acids Anova T0 T1 T2 T4

C14:0 NS 0,01 Trace 0,01 Trace
C15:0 NS Trace Trace Trace Trace
C16:0 (Palmitic) NS 16,46 16,42 16,51 16,44

C16:1 (Palmitoleic) NS 0,14 0,1z 0,14 0,1:
C16:1 (Palmitoleic) NS 147 15: 15¢ 1,6f
C17:0 (Margaric) NS 0,11 0,1C 0,1 0,11

Cl7:1cis NS 0,2z 0,2 0,21 0,21
C18:0 (Stearic) NS 1,7¢ 1,8¢ 1,7 1,7¢
C18:1 cis-9 (Oleic) NS 63,69 63,82 62,65 63,18
C18:1c11 NS 2,77 2,81 3,55 3,4¢

C18:2 n6¢ (Linoleicy NS 12,03 11,90 12,19 11,62
C18:3n6 gamma NS 03¢ 0,37 0,37 0,3¢

C18:3 n6 alfa NS 0,51 0,4 05C 0,57
C20:1 n9 cis-11 NS Trace Trace Trace Trace
C21.0 NS 0,001 0,01 0,01 0,01
C20:3n3 NS 0,11 0,2C 0,11 0,1
C20:3n6 NS Trace Trace Trace Trace
C23:0 NS 0,3C 0,3C 0,31 0,27
C24:0 NS 0,01 0,01 0,01 0,01
C22:6 NS Trace Trace 0,07 0,0Z
AGS NS 18,67 18,69 18,67 18,62
AGM NS 68,29 68,49 68,07 68,68
AGP NS 13,03 12,81 13,24 12,69

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 10 Total Phenolic content (mg GAE/L)

T0 T1 T2 T4

g GAE/ L 71,872 Db 130,493 74,215 | 80,809 |

The volatile compounds are responsible for the arofithe extra virgin olive oil, which
helps to differentiate it from the rest of the édibils, since in its preparation a refining
process is not required in which all the volatibenpounds are lost. Table 11 shows the
volatile profile of the 4 analyzed samples, showhm11 main volatile compounds, being
able to appreciate significant differences in smhéese compounds according to the
applied treatment. In all samples, the compoundh wie highest concentration was 1-
hexanol, a compound that is related to fruity aremaminiscent of tomato, whose
highest concentration was found in treatments T Tah(687.62 and 650.51 mg 100 mL
-1, respectively). The next most important compounwdse trans-2-hexenal, which did
not show significant differences between treatmertd trans-2-hexen-1-ol, being higher
in treatment T4 (202.73 mg 100 ML These compounds, together with hexanal, are

bibliographically related to green aromas.

Table 11 Volatile compounds (mg/100 ml oil)

Chemicals Anova TO T1 T2 T4
Hexana *k 41,59 d 56,93 cd 84,12 b 99,61 a
trans-2-Hexena NS 343,42 350,97 345,46 354,54
trans 2- Hexen -ol *x 164,25 b 155,23 b 187,96 b 202,73 a
1-Hexano *x 549,16 b 687,62 a 556,36 b 650,51 a
2.4 Hexadien: NS 1,81 1,93 1,64 1,89
Hexanoic aci NS 1,03 0,43 0,63 0,38
3-Hexer-1-ol-acetat NS 94,70 84,74 91,77 95,53
Hexyl acetat NS 35,4 35,06 33,3 47,7
Limonene * 7,96 bc 8,88b 8,46 b 9,06 ab
Nonanoic aci NS 7,99 8,64 8,89 8,29
Ethyl decanoi NS 0,29 0,15 0,18 0,13

NS = not significant at p> 0.05, *, ** and *** whep <0.05, 0.01 and 0.001, respectively. The va{oe=an of 3 repetitions) followed
by the same letter within the same row, do noterestatistically significant differences (p> 0.G&)cording to the Tukey Multiple

Ranges Test.



The sensory analysis established by the COI omlydes as key attributes to define the
commercial category of the oil the total fruity ahe presence or absence of defects, in
addition to taking into account the basic bittestéaand the pungency of the oil. The last
two attributes are attributes that depend on facsoch as harvest time and variety. In
this case, the oils samples have been analyzediora descriptive way, expanding the

attributes to be studied, such as the maturityaattar of the oil.

Table 12 Sensory analysis

Sensory attribute  Anova T0 T1 T2 T4
Fruity (olive) ¥ 26cCc 29bc 40ab 49a
Fruity (green *»* 3,7t 49al 40k 59¢
Fruity (ripe’ *x 6,3¢ 5,1at 6,0¢ 4,1t
Floral NS 0 0 0 0
Green (artichoke *** 0,0t 0,2t 0,0t 2,2¢
Green(grass * 03¢ 06t 14¢ 0,7k
Green (peppe NS 0,2 0,3 0 0,1
Tomatc *»** 09t 0,2t 05t 24¢
Bitter *»* 12k 1,7t 27¢ 16¢k
Rusty NS 0 0 0 0
Rancic NS 0 0 0 0
Fusty x* 0,0k 05¢ 00k 00¢L
Mold NS 0 0 0 0
Remain ** 20 10¢L 0 0
Astringen NS 0,1¢ 04¢ 04¢ 0O,1¢
Punger NS 20t 3,1¢ 24t 23k

NS = not significant at p> 0.05, ** and *** when pG<01 and 0.001, respectively. £ The values (me8reséluations)
followed by the same letter within the same row, d@resent statistically significant differences (p#5) according

to the Tukey Multiple Range Test

In Table 12 it can be seen how modifications hasaiged in the sensory profile. In the
table can be seen that for the attribute "fruitwé&)" the samples with the highest score
are those corresponding to treatments T2 and D4add 4.9, respectively, while the
lowest value was obtained in the sample correspgntti treatment TO. Regarding the
"fruit-ripe" attribute, it can be seen that the fodm the TO treatment has a more mature
character, while the T4 treatment has a greeneacta, with the "green artichoke" being
the one that predominates in this sample. On therdtand, significant differences also
appear in the "bitter" attribute, being higherhe T2 sample (2.7), while in the pungency

of the oil, the T1 sample stands out, with a sod&1. Regarding the presence of defects,



in sample T1 the "fusty" defect appears, whicheiated to the state of the olive at the
time of grinding and oil extraction, with a valugdd5, while in the TO sample, the defects

of "remains” (2.0) appear.

( %
VI.1. Water use efficiency (WUE)

The WUE is the relation between water consumet) by the crop and irrigation water

applied (nf). Both values were calculated each year. In TaBI®VUE values are listed.

In T2 and T4 treatments deficit irrigation was aggland WUE was increased as
expected. On the other hand, in TO and T1 hadahesrrigation and WUE.

Table 13 El Valenciano WUE per treatment

TO T1 T2 T3 T4

WUE 1.9¢ 1.9¢ 2.4¢ _ 2.4¢

VI1.2. Irrigation water productivity (IWP)

The IWP is the relation between annual yield (kg avater applied (8. Both values
were measured each year and IWP was calculatgBrror! No se encuentra el origen
de la referencia.lWP 2021 are listed. T4 treatment was more prodeidiecause WP
was the highest, similar situation was observet@idiireatment. On the other hand, very

similar values were measured in TO and T1.

Table 14 El Valenciano IWP per treatment.

TO T1 T2 T3 T4

IWP 4.3¢ 4.61 5.92 - 8.6¢



VI1.3. Stem water potential (SWP)

The SWP was measured by the Scholander pressumebehaon mature leaves to
determine tree water status in olive during themgng season. The measures were taken
every week to schedule the irrigation following théydrosustainable Protocol
(BALAM).
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Graph 7 SWP in Valenciano Farm 2021 season

VII.1. CO; emitted during the agricultural processes

Annual CQ emitted in each farm will be described at the ehthe project. In order to
do that, annual COemitted in each farm will be estimated by Carbaotprint
Assessment ISO/TS 14067:2013.



VIIIL.1. Auxiliary fauna

Nests hotel and insect boxes were installed on 2020mn (Septembetmage 13.

Occupancy rate of hotels nests and insect boxesdet@smined by visual counting in
2021 autumn. Of a total of 40 nest boxes and gisdibe fauna installed in 2016, plus 23
nest boxes and shelters installed in 2020 in th&/&énciano farm, activity of the

following species has been detected (Graph 8):

- The percentage of unoccupied boxes has beeneddran 18% in the last revision to
13%.

- Of the three locations for kestrels, 2 of themmehbeen occupied, twice as many as in

the previous review.

- No domestic honeybee swarm has been found, whedms less competitive pressure

for native wild bees.

- The occupation by sparrows, probaBlsser montanus all cases, has increased from
22% to 30%.

- Occupancy by tits, probabBarus majorin all cases, has remained stable at 14%.

- The occupation by bat®ipistrellus pygmaeusy detected in 100% of the installed

shelters, including those of the last installaiim2020.

- All the insect hotels installed in 2016 and 202@e been occupied to a greater or lesser

extent by solitary bees and some species of spltasps, to a lesser extent.

- The presence of Dormoudglibmys quercinushibernating in one of the nest boxes has

been detected for the first time.
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Graph 8 Total occupation (%)

Image 14 Installation of bug hotels and nest boxes

Nest boxes insectivorous birds:

The population of titmouse (29%) in the area hasaiaed stable compared to
the last review, it can be seen that competitioth wparrows (60%) is stronGiaph 9.
Taking into account these data, if new nest boxesirsstalled they should have the

smallest entrance to limit the entrance of Passeifavour the titmouse.

On this occasion there have been no boxes occbyi@dney bees, perhaps the
drought has influenced, the use of some type dfgiés or the distance from the location

of nearby hives by beekeepers, the latter perhaipg the most likely variablesfaph 9.

Wryneck clutches have not been detected, but thed dot mean that there were
not, they are simply difficult to detect if it iohwith the remains of eggs since they do
not build nests, and the remains of eggs or feeesleaned by other species that can nest

after them, such as sparrows or great tit, elinmigathe clues or traces that make it easier



for us to know which species nested before, theestluing happens with other species
that do not build nests, it is difficult to detéloem if it is not at the time of occupation.

Most of the boxes are used by Geckdaréntola maurtanicato spend the
winter. This year we have not detected winterints ha the bird boxes, but we have

detected them in the bat shelters.

One of the nesting boxes for birds installed in 04 the vicinity of the
farmhouse was occupied by a pair of hibernatingndaise, this is the first time that the

species has been detected in El Valenciano.

% nest boxes insectivorous birds occupation

Bees

Bats 0% non taken
0% 11%
Paridae (Tit)
29%
Sparrows

60%

Graph 9 Nest boxes insectivorous birds occupation

Insect’s hotel occupation

Of the 4 hotels installed in 2017, 3 of them shaiway of solitary bees and/or wasps,
(Rhynchiumsp. Ancistrocerussp. Megachilesp.), undetermined microbes. The fourth
hotel no longer exists, the three hotels havelledfitheir function for 6 years and they
are quite old, it would be advisable to remove themeduce the impact of fungi, mites
and kleptoparasites. The technical hotels (holesriBleep) installed in 2020, all of them

have activity, mainly from megachylids, but alsonfr other solitary hymenoptera.



% Insects hotel occupation

non taken
0%
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100%

Graph 10 Insects hotel occupation

Big nest boxes occupation

Large hotels have higher parasitoid activity, salen hotels are preferable from the
point of view of solitary bee survival. Even sogyitan serve as a refuge for geckos and
lizards, although for this it would be better t@ ueck cages or dry stone walls (or simple

piles of rocks on unused margins).
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Table 15 describes standard procedures for almmmthat was done in 2020 in Herdade

do Charqueirdo Farm and treatments dates.



Table 15 Herdade do Charqueirdo Farm Standard guoes and treatments dates

" #$%
@ ) I @€ ) et
%) / . 0 )
©) R T DT LI I R b V- R AP I
) /.0 ) : ) ( 16 ) : : : ,0
¢ ) s d . Aew |7 38 3 o) ) Yy o
/(1,, 2 g o1 ) ¢s3 | o 123 0 ( 16 73
. o I3 ( g+ $ !
L /(1 '23) 0 > _(" ) 19 :( e ++ ( o
i ) )19 - 1 : 1 ¢ ) 19 , -
. 1 6 ) ) 6 . : .- 1
6 . ’ ) -6 .
: )
( ) 9 ) ) ) )
( 3=+ , 2, . a0
: , ( 19 .
g5 S AP x5 () o2
qr ) &. 8 5 )6 % 5 ) 6. ) : Y 6. B
) 1% ) ' a &. &.
("+ ) . &. *(|+ ) ' / 0 *(H' !
/ . s+ ) /.0 3 los. o ) /% X1+ L0 )
) () ) /%. 0 "+ ) () . /%. 0
/(. o) 0y , /.0/)0, ) | o
' ( )/.o ' /(.o) /.o/) )
: | " , .0
. /.0 ¢ ) / , ()
' : /.0 /.0




Due to Herdade do Charqueirdo Farm almond cultv@ation a special treatment design
was done in order to have comparable resutsge 16shows plot distribution on Herdade

do Charqueirdo Farm.

Image 15 Herdade do Charqueirdo Farm treatmerdsidéoc



Image 16 Herdade do Charqueirdo Farm Almond vasédtication

Dose, timing and mode of application of each treatirare described in Table 16. The
schedule and doses described in table 15 will Ine dothe entire project.



The first biostimulant IB-NP was applied on July"30 a dose of 1 kg/ha. According to the
protocol ProCrop ISR should be applied on early,Jobwever due to a problem with

fertirrigation system in the farm was applied opt@enber 18 as shown in Table 16.

Table 16 Treatments; products, dose and date atiaiderdo Charqueirdo Farm

Treatment Products Dose Date
TO Control
(Conventional
methods)
T1 IBNP 1 kg/ha 30/07/2021
Procrop ISR 0.5 I/ha/week 13/08/2021
T2 Deficit irrigation
T3 Cover crops 2020
T3.1 Plant Cover Mixture 30 kg/ha 2020
T3.2 Farm Cover Crop - 2020
T3.3 Tilling - 2020
T4 T1+T2+T3 IBNP (1 kg/ha) (MST-NP)
Procrop ISR 30/07/2021
(2 Iha/week) Procrop ISR
13/08/2021




$ %

I.1. Nutrient state through foliar analysis

As described on Al action, crop nutrient state determined through foliar analysis. In

2021 season a problem with fertirrigation systentaydd T1 and T4 bioestimulant

application. Although the treatments were appladr after almond harvest, the delay would
prevent seeing the results of the treatments irfdl@r nutrient content of the leaves. For
this reason, foliar analyzes were not carried outhe 2021 campaign. However foliar
nutrient content will be determined in 2022 whemahd new leaves budding. They could
be carried out later in April or May 2022 in orderdetermine the effect of the treatments

on the nutrient content of almond leaves.
I.2. Tree temperature

shows the temperature of the crop cover (oncedhdas been removed) in pre-
harvest in season 2021. In general terms the sesilithe thermal flight present a low
variability in the tree canopy temperature recordedhe thermal sensor, between 29.02 °C
and 35.64 °C. The spatial distribution of tempeeaghows the lowest values in the center
of the farm, with the temperature increasing asnege towards the extreme north and south.

Table 17 shows the mean temperature results for @dbe treatments.

The treatment that registered the highest avemgedrature was the control treatment TO
cv. Vayro, with 32.82 °C. On the other hand, thepdrsion of the results obtained in this
treatment was the lowest recorded, with 1.73 °@icating that the temperature variability



within the same treatment was the lowest. Thesdtsemdicate that crop management by
the farmer presents the greatest water stressediarim.

The T2 treatment showed the lowest average temyeratith 31.87 °C. However, it showed
one of the greatest variability in temperaturey@urpassed by the TO cv Constanti (located
above treatment T1). Regarding the spatial vartgbdf temperature within a treatment

( ), it can be seen how T2 is the most homogeneous.

The treatment T1, T3 and T4 presented very sintéanperature values to the control
treatment TO cv. Vayro, as far as average, minimamd maximums are concerned.
Regarding the spatial variability of temperaturd,ahd T4 seem to present spatial patterns
of behavior. Treatment T3 shows a slight patteroh@inge in the middle that runs through
the surface from East to West, with a lower temijpeeabeing observed on the south side of
the farm. It also shows a low temperature zone walty straight cuts, at the lower end of
the treatment. The T4 treatment presents a temyveraehavior similar to the variability of
the water retention capacity (AWC) resulting frame foreliminary study of the farm's soil
carried out in 2018. On the other hand, T1 showeubee diffuse temperature variability, in

which a higher temperature is observed on its westiele, which corresponds to the Vayro

variety
Table 17 Herdade do Charqueirdo Farm Tree temperf@9) pre harvest
Tree temperature Pre-Harvest 2021 (°C)
Treatment Mean Desv. St. Min Max
TO_Constanti 32.41 2.15 30.97 34.30

TO_Vayro 32.82 1.73 30.83 35.59
T1 32.69 1.81 29.07 35.45
T2 31.87 211 29.48 35.03
T3 32.46 1.88 30.79 34.79
T4 32.27 2.02 30.78 35.63




Image 17 Tree temperature spatial variability on pre-harvest Herdade do Charqueirdo Farm

|.3. Vegetative development

Image 19 to Image 28 shows the stages of vegetdavelopment and moisture
content in different phenological phases of thel2€@ason. In general terms, a reduction in
vegetative development and moisture content isrgbdeas the campaign went on, being
more pronounced in the upper half of the farm, whbe Constanti and Vayro varieties are
found, as well as the TO cv Constanti, T1 and &€2ttnents. At the end of the season, in the
post-harvest stage, the vegetative developmeritdoDVI index, manages to rise slightly,
while the moisture content by the NDWI index, cangs to decrease. This result seems to
indicate that the vegetation between the tree roasgbe beginning to develop and influence

the pixel value of the Sentinel 2 satellite.



Image 19 shows the intra-plot spatial variability the state of vegetative
development and moisture content at the time of-flosering through the NDVI and
NDWI vegetation indices, respectively. It is wortbting the high relative value of the
indices in the upper half of treatment T3, where $ioleta variety occurs, and a rectangular
area with a high NDWI value in treatment TO. Stihiguts in indices are often supported
by crop management actions. Image 20 shows the gamameters at the interplot
level, where a behavior pattern of both indexesbserved from the north of the farm to the
south, where there is a gradual increase. In e of variability, the treatments TO cv.
Constanti, T1 and part of the T2 treatment showedgetative development and a lower
moisture content than the rest of the farm, while T3 treatment showed the highest

moisture content.

Image 18 Treatments and almond varieties in Herdad&harqueirdo Farm



Image 19 Post flowering Vegetative developmeratiet spatial variability Herdade do Charqueirdo

Farm

Image 20 Post flowering Vegetative developmesbalie spatial variability Herdade do
Charqueirdo Farm
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Image 21 and Image 22 shows the intraplot and plaewvariability of pit hardening
phenological stage. Through these satellite imatipesgeneral trend of greater vegetative
vigor and higher moisture content in the TO cv \éayir2, T3 and T4 treatment continues to
be observed, against the treatments TO cv. Comstant T1. Regarding the intraplot
variability, it is worth highlighting the change ¢fie Belona variety in treatment T3,
becoming the one with the most humidity of the ¢hrarieties present in the treatment. The
Soleta and Laureanne varieties of T3 treatment aapp®re homogeneous in terms of
vegetation indices. Regarding the interplot vafighilower NDVI and NDWI values are
still observed on the surface in the TO cv. Cortstamd T1, while TO cv. Vayro, T2 and T3
maintain similar mean values. For its part, itnsthis phenological stage where the T4
treatment shows the trend of higher values of \&iyet development and moisture content

of the entire farm.

Image 21 Pit hardening relative Spatial variabitityvegetative development in Herdade do Charquieira
Farm



Image 22 Pit hardening absolute Spatial variabdityvegetative development in Herdade do Charqueira
Farm

Image 23 and Image 24 show the intraplot and itgey@ariability, in the phenological stage
of ripening. The influence of the climatologicalrgaeters typical of the summer period in
the southwest of the peninsula causes the surdaicerease with values that tend to fall in
terms of vegetative development and moisture contevo well-differentiated areas of the
farm are found in this period, where TO cv Costahti T2, showing lower values than TO
cv. Vairo, T3 and T4. This behavior supposes thasiin of the farm in terms of the
behavior shown by the indices. This fact may be tuthe fact that the upper half of the
farm is largely made up of the Costanti variety pada maturation period is longer as it has
a later harvest than the rest of the varietiesgmtesn the farm. However, the Vayro variety,
which has an earlier harvest, has a different behdetween that present in treatment T1

and that present in adjacent treatments TO and T4.



Image 23 Ripening relative spatial variability Hade do Charqueirdo Farm

Image 24 Ripening absolute spatial variability Heted do Charqueirdo Farm




Image 25 and Image 26 show the intra-plot and 4pl@tr variability, respectively, of the
state of the crop in the pre-harvest phenologielogd. At this phenological moment,

satellite data shows a slight reduction in cropvaigt(NDVI) and moisture content (NDWI).

Image 25 Pre harvest relative spatial variabifgrdade do Charqueirdo Farm

Image 27 and Image 28 show the intraplot and itdenariability, respectively, in the postharvest
phenological stage. In this stage, all treatmeniserthe value of the NDVI index, being more
pronounced in treatments T2 and T3. There is ailpbgsthat values are influenced by spontaneous
vegetation between the tree rows, as it is an iniega the beginning of October. However, the
moisture content continues to decrease througheufarm, with low values extending towards the T3
treatment, up to the division line of the changerfrSoleta to Laureanne variety. In treatment T1 the
lowest humidity values are observed, while the oéghe treatments show average values and in a

homogeneous way.



Image 26 Pre harvest absolute spatial variabilgéyddde do Charqueirdo Farm

Image 27 Post harvest relative spatial variabiigrdade do Charqueirdo Farm



Image 28 Post harvest absolute spatial variabbildydade do Charqueirdo Farm
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II.1. Available Water Capacity (AWC)

Available water capacity was measured at the baggnaof the project, before treatments
application, and measured again at the end of tbjeqi. The results of the soil analyzes
carried out at the Herdade do Charqueirao farm shayeneral increase in the average
content of organic matter in the different treatiseheing the majority in treatments T1 and
T3. These increases have caused increases in teere@ntion capacity of around 10 mm
of water per meter of soil depth. That is, an iaseeof 0.75% of organic matter in treatment
T1 and an increase of 0.73% in T3 have increasetketention capacity by 10 liters per 1000

liters of soil volume.

The rest of the treatments have also increasedrg@ic matter content, but they have not
brought about significant changes in the AWC.



Treatment

Table 18 Evolution of AWC in Charqueirao Farm (2618021)
3

T0

Tl T2 T T4
Mean AWC (mm/m) 2018 140 140 150 130 150
Mean Organic Matter (%) 2018 1.6 1.55 1.24 1.47 61.7
Mean AWC (mm/m) 2021 140 150 150 140 150
Mean Organic Matter (%) 2021 1.9 2.3 2.1 2.2 1.8

Soil samples were taken from georeferenced points $

dehydrogenase, catalase, phosphodiesterase (ptesghand urease activities.

[1.2. Soil microbiological activity

) and analyzed in laboratory
to determinate fertility biological index and enzytme activity such as, -glycosidase,

Image 29 Herdade do Charqueirdo Farm soil samples point

#H#



Table 19 Soil Chemical analysis

TO_Vayro T1 Vayro T4 Vayro T1_ Constanti T2_Constanti
E.C. (dS/m) 0.3 0.3 0.3 0.2 0.2
(extract 1:5)

Macronutrients

%N Total 0.1 0.2 0.1 0.2 0.1
NOs™ (mg/kg) 59.9 65.6 36.6 54.2 34.4
P (ppm) 137.0 126.4 123.9 212.0 28.8
K (meqg/100 g) 0.6 0.3 0.9 0.6 0.3
Ca (meq/100 g) 12.0 7.0 175 7.0 9.4
Mg (meq/100 g) 75 3.2 5.2 2.8 5.8
S04 (Mmeq/100g) 0.1 0.3 0.1 0.1 0.1
Micronutrients
Fe (ppm) 111 13.6 7.0 26.8 12.1
Mn (ppm) 115 12.9 8.4 6.8 27.4
B (ppm) 0.9 0.7 1.1 0.8 0.6
Cu (ppm) 6.2 6.5 4.8 7.2 3.6
Zn (ppm) 1.2 4.3 1.9 6.4 0.5
CI- (meq/100 g) 0.4 0.7 0.4 0.3 0.4
Oligoelements
Na (meq/100 g) 0.6 0.9 0.6 0.6 0.4
Organics
% O.M. Oxidable 19 2.3 2.1 2.2 1.8
%C Total 15 1.8 1.6 1.6 1.3
C/N 10.0 10.7 10.6 8.9 11.3
Carbonates
% CaCOs Total 5.8 5.9 7.7 6.4 6.4
% CaCOzg active <1.00 <1.00 <1.00 <1.00 <1.00

About macronutrients a slight increment in NGontent was observed in T1 Vayro.
Regarding phosphorus

3-glycosidase is related to soil organic carborier@rand organic matter degradation. What
it is mean a contribution of micronutrients to ttvep. An important increment is observed
in B-glycosidase activity in 2021 respect to 20200, T1 and T4 Vayro treatments and T1

#&



and T2 Constanti (Graph
-Glycosidase
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Graph 11 Herdade do Charqueirdo Farm R3-Glycosigetsaty

11).

Catalase enzyme activity increased generally inraitments. The increment was

more pronounced in Constanti variety, where a mergt of 119% was observed in treatment

T1 in comparison to previous year. With respedh® Vayro variety, a very homogenous

response was observed in al the treatments weneceement of approximately 30% was

observed including control treatment (Graph 12% seems to indicate that the increment in

the activity of the enzyme was not due to the tnegits.

Dehydrogenase activity was markedly reduced inaththe treatments respect to previous

year in both varieties (Graph 13).
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The phosphatase activity was considerably incremsix@ T4 treatment in the Vayro variety

and in T2 Constanti (Graph 14).
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Graph 14 Herdade do Charqueirdo Farm Phosphattisitya

The urease activity experienced a considerableaser in all treatments regardless of the
variety (Graph 15).
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T4 treatment include an application of bioestimtdain a similar way than in T1, also a
deficit irrigation period and cover crops that weoeved on 2021 (Table 16). In order to be
able to contrast the effect of the plant cover srop soil biological and microbiological
activity, soil samples were taken from each of ¢beer crops and analysed separately at
Herdade do Charqueirdo Farm (Image 30).

Image 30 Cover crops locations in Herdade do Clear@o Farm

3-glycosidase is related to soil organic carbortexdrand organic matter degradation. What

it is mean a contribution of micronutrients to ttr®p. Respect to the activity of the [3-



glycosidase enzyme, a higher enzymatic activity eleerved in treatment cover crop called
mix 1(T4-M1) indicating a greater metabolic actjvih that treatment (Graph 17).

In the case of catalase activity, a higher actigftthis enzyme was observed in the M1 cover
again, the cover crop with the lowest activity lnstenzyme was T4 M2 (Graph 18).
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Graph 17 R-glycosidase activity in each cover drépgreatment Herdade do Charqueirdo Farm
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Graph 18 Catalase activity in each cover crop &4dtinent Herdade do Charqueirdo Farm

On the one hand, dehydrogenase activity was guntgas in the spontaneous cover crop
(T4-CE) and the T4-M1 cover crop. On the other haoder crop that presented the lowest
dehydrogenase activity was again mix 2 (T4-M2; @GrdQ). Regarding to phosphatase
activity a higher activity of this enzyme shows alitization of phosphorus in inorganic
form in the soil and a greater availability of tlelement to the plant. Phosphatase activity
increased again in the M1 cover, being very lowhenM4 cover (Graph 20).



9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

pumol/g*h INTF

2020

Dehydrogenase

57%

60%

T4_CE
8.0

T4M1
8.2

T4_M2
4.3

T4M3
7.5

49%

44%

TaM4
5.7

T4_Gili
4.9

2021

3.3

3.5

1.7

3.5

2.9

2.8

Graph 19 Dehydrogenase activity in each cover Gebfreatment Herdade do Charqueirdo Farm

1.0

Phosphatase

0%

0.9

0.8
0.7

100%

417%

108%

ol/g*h

0.6

Eos

0.4
0.3
0.2
0.1
0.0

2020

T4 _CE
0.4

T4M1
0.95

T4M2
0.4

T4M3
0.48

T4M4
0.15

T4_Gli
0.37

2021

0.7

0.95

0.8

0.72

0.76

0.77

Graph 20 Phosphatase activity in each cover crofgebdment Herdade do Charqueirdo Farm

&II




Urease activity indicates urea transformation tareamia by soil microorganism. Urease
activity was higher in the spontaneous cover (T4-&td in the M2 (T4-M2). The lowest
urease activity was observed in mix M1 (T4-M1; Graq).

Regarding biological fertility index, this was ieased in the case of M1 cover crop (T4-M1;
Graph 22) in comparison to remaining treatments.

Urease
0.25 5%
§ 0.20
5 762% 0%
I 015 254%
Z 121%
£ 0.10 |
o Y 125%
£
=
0.05 [
T4 CE T4M1 T4M2 T4M3 T4M4 T4 Gli
2020 0.20 0.02 0.15 0.05 0.03 0.03
2021 0.22 0.15 0.15 0.10 0.07 0.12

Graph 21 Urease activity in each cover crop T4ttneat Herdade do Charqueirdo Farm
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Humidity (%), Minimum Relative Humidity (%), Accunhated Precipitation (mm), Relative

Medium Humidity (%), and Cumulative ETmm).

Regarding the climatic data recorded, no extremeonelogical phenomena have been
observed that may have affected the treatmentsealbph Herdade do Charqueirédo farm.
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V.1. Humidity, crude fat specific weight

Regarding the quality of the almonds obtained icheaf the treatments, no twins kernels
was detected. Moreover, humidity parameter wasestdyl to analysis. The treatment with
less humidity content was T4 Vayro cv having ju4t 8 humidity. However, it is observed
that the T2 treatment increased the humidity offthés obtained by 35% respect to T1

treatment same cv, while the T3 treatment increttsedumidity similarly than T2 treatment

(Graph 23).
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Graph 23 Almond humidity percentage cv. Constd@#lpna and Vayro

Regarding the specific weight of the seeds obtaiaelight increment was observed in T1
treatment respect to T2 treatment. While the Tattnent, subjected to a hydric deficit, a
slight decreased almond specific weight by 8%. rilsir decrement was observed in T3

Belona variety and in T4 Vayro cv.
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Regarding crude fat, an increment in T2 treatmgn349 was observed respect to
T1 treatment on cv Constanti. In Belona varietyisiml'2 crude fat content was observed.
T4 treatment in which deficit irrigation and biastilants were applied has a similar response
to T2 treatment having very similar crude fat comte
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% 37.99 51.03 53.07 51.6

Graph 25 Crude fat Cv Constanti, Belona and Vayro

Respect to mycotoxins in most of the treatmentyg tere below the detection limit (<LD).

In the cases in which mycotoxins were detectedyate below the limit allowed in Spain for
nuts (Table 20).

Table 20 Mycotoxins content per treatment

Treatment AFLA B1 DON T2 FUMONISINA ZEA
T1_Constanti <LD <LD <LD <LD <LD
T2_Constanti <LD <LD <LD <LD <LD
T4 Vayro <LD <LD 5.2 <LD <LD
T3_Belona 0.98 513 104 <LD <LD




VI.1. Water use efficiency (WUE)

The WUE is the relation between water consumet) by the crop and water applied Jm
Both values were calculated each year. In Table 2EWalues are listed. In T2 and T4 treatments
deficit irrigation was applied and WUE was increhas expected. On the other hand, in TO and T1 had
the same irrigation and WUE.

Table 21 Charqueirao Farm WUE per treatment

TO T1 T2 T3 T4

WUE 1.8¢ 1.8¢ 2.5 1.8¢ 2.5

VI1.2. Irrigation water productivity (IWP)

The IWP is the relation between annual yield (kgdl water applied (@ Both values were
calculated each year. In Table 22 IWP 2021 aredist1 treatment was more productive because IWP
was the highest. However, T2 has a less irrigatiater application but harvest was very low thisryea
Almond crop experienced alternate bearing, whichmsehat one year the harvest is high and next one
harvest is low. This situation is also observecawocado and olive trees. In conclusion, the result

obtained in T2 treatment is not related with treatis applied.

Table 22 Charqueirao Farm IWP per treatment.

T1 T2 T3 T4

IWP 1.t 0.1¢ - -

VII.1. CO; emitted during the agricultural processes



CO emitted in each farm will be estimated by Carb@otprint Assessment
ISO/TS 14067:2013 at the end of the project.

VIIL.1. Auxiliary fauna

Nest hotels were installed in September 2020 ewialu and evaluation was done
in 2021 autumn (September; Image 31). In this fanpnoblem has occurred, since the local

administration cut the trees next to the road afatest boxes were lost.

Image 31 Installation of bug hotels and nest baxé$erdade do Charqueirdo Farm









On the table description of the standard proceduresach crop and the additional
application depending on the treatment.
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Image 32 La Traversagna farm treatments distriputio

Treatments applications was done as describecifottowing table:

Treatments Products Dose Date
TO Control
(Conventional methods)
T1 MST-NP 1 kg/ha 20/04/2021
Procrop ISR 2 l/ha 23/04/2021
T3 Cover crops 2021




T3.1 Plant Cover Mixture 30 kg/ha 2021
T3.2 Farm Cover Crop - 2021
T3.3 Tilling - 2021
T4 T1+T3 MST-NP (1 kg/ha) 20/04/2021
Procrop ISR
(2 1/ha)

$ %

In Al action (preparatory actions) the parametétie project performance indicators
were described and the descriptions of the metheate established. After that, in
Action D1 each indicator was measured and evaludteticators were evaluated
visiting La Traversagna farm every week to veriig tcorrect implementation of the
treatments and its evolution. The results in thiedtlseason (2021) obtained are

described below.

I.1. Nutrient state through foliar analysis

Foliar analysis shows an increase in nitrogen ctnite treatment T1 with
respect to the control treatment. Also, in the fiéatiment, the content of nitrogen
increased with respect to the control treatmentwéler, a reduction in nitrogen
content was observed in treatment T4 where tharf@ontent of elements such as,
magnesium and cooper was increased, but to a geedémt compared to the increment
observed in treatment T3 and T1 (Table 23).

Table 23 Foliar macroelements content La Travers&gmm

Macroelement TO T1 T1to TC T3 T3 TC T4 T4 TC
Nitrogen (N 1.5C 1.6C 7% | 1.6C 7% 1.4C -T%

Phosphorus (I 1577.5( | 1321.2! -16% | 1051.4¢ -33% | 1210.0( -23%
Potassium (kK 11.5¢ 9.8( -15%| 11.3¢ -2% | 11.01 -5%

Magnesium (Mg 1.1¢€ 1.0C -15% 0.9¢ -16% 1.22 4%
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Table 24 Foliar_microelements content La Travansagarm

Microelement TO T1 T1to TC T3 T3 TC T4 T4 TC
Iron (Fe 128.1(| 75.5Z -41% 210.8° 65% 114.7( -10%
Manganese (M1 | 21.4( 19.4; -9% 26.3( 23% 15.52 -27T%
Zinc (Zn; 22.2( 13.3¢ -40% 20.42 -8% 15.2¢ -31%
Cooper (Cu 17.5¢ 30.77 75% 18.1¢ 3% 41.57 137%
Boron (B 14.0( 10.4¢ -25% 13.1°F -6% 12.07 -14%

I.2. Tree temperature

Due to the pandemic situation generated by the@Gb9ivirus, the drone flight could
not be carried out in Italy. An attempt was madsubcontract the service but due to
the aforementioned situation it was not possiltleeei As soon as the situation returns

to normal, the pending flight will take place.

I.3. Vegetative development

In general terms, a reduction in vegetative devaleq and moisture content is
observed as the campaign progresses, whose vadadas the post-harvest period. In
addition, the differences between the differentaaref the farm are quite pronounced,
whose NDVI and NDWI index values are very expressiwith fairly straight and
rectangular boundaries. In this sense, the resuike processing of the satellite images
seem to indicate the high incidence of vegetatovers between the streets on the value
of the indices, both in absolute terms (interplonter-treatments) and in relative terms

(intraplot vision or inter-treatments).

With few exceptions, the variability shown by theléxes corresponds to a greater
extent to the treatment sets TO-T1 and T3-T4, wbkeen the repetitions of these sets
are shown independently of each other. For thsamahe treatments have been named
(Image 34), assigning them to 8 easily distinguiddlocks in the plot, with the aim
of referring to the different sets of repetitiongheir analysis. In this way, it seems that
other factors unrelated to the treatments havesat gmfluence, masking the results of
the project's treatments, even when the surfaceach treatment is compared

individually.
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Image 33 Distribution of the treatments in La Taagna Farm

Image 34 and Image 35 show the intra-plot and-pl@trvariability in the phenological
stage of flowering. Vegetation indexes show a kigfability, both between treatments
and within the plots themselves. The beginnindgnefdampaign shows a highly variable
treatment TO and T1, where the repetitions of ldd8k and B5 are very similar, which
does not happen in blocks B4 and B8, where largagés are observed with straight
delimitations. However, no clear differences arseved between treatments TO and
T1 within the same block. A similar behavior can dieserved in the differences
between treatments T3 and T4 of blocks B3 and Biipawed to Blocks B2 and B6.
The higher value of the NDVI and NDWI indices obbk B7 stands out.
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Image 34 Vegetative development relative spatigbbdity flowering stage La Traversagna Farm

Image 35 Vegetative development absolute spatiédbitity flowering stage La Traversagna Farm

Image 36 and Image 37 show the intraplot and ifgex@riability of the state of the
crop in the phenological stage of pit hardeninggéneral, the treatments increase the
NDVI and NDWI values, homogenizing between therthalgh the high value of the
B7 block treatments stands out. In treatments TOTdnof blocks B4 and B8 there is a
marked decrease in the vegetation indices, indigathat vegetation has been
eliminated from the plant covers or weeds betwéenstreets. On the other hand,
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treatments T3 and T4 of block B2 also show two séferentiated zones when intra-

parcel variability is observed.

Image 36 Vegetative development relative spatiehbdity pit hardening stage La Traversagna Farm

Image 37 Vegetative development absolute spatiglbidity pit hardening stage La Traversagna Farm

Image 38 and Image 39 show the intra-plot and -platr variability the start of oll

production. In this phenological state, the vegetaindices show a decrease in their NDVI
values in the treatments, with the exception ofckld8. Everything seems to be
homogenized; showing some differences whose extermikies not seem to follow a pattern
of behavior due to specific actions on the cropwkler, in a relative aspect, intraplot

variability continues to be observed, which giviese to behaviors with very regular areas
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within the blocks, indicating specific agricultuiaitions that are not related to the project's

treatments, such as in blocks B3 and B7.

Image 38 Vegetative development relative spatighidity in oil initiation La Traversagna Farm

Image 39 Vegetative development absolute spati#@lidity in oil initiation La Traversagna Farm

Image 40 and Image 41 show the intra-plot and -plter variability in the pre-harvest
phenological stage. In relative terms, the vegetadevelopment based on the NDVI data is
more heterogeneous compared to the previous plggoalghase, not observing specific
patterns between treatments or between blocks.indnease in treatments TO and T1 of
block B5 and the low value in block B8 stand osthas been happening on previous dates.
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However, in absolute terms, differences betweeatrivents and blocks are observed. The
T4 treatment of block B7 has drastically reduced W#egetative development and the
moisture content on its entire surface, while ti# tleatment of the same block has
maintained it. It is, without a doubt, a resultaations at the field level. Treatments T3 and
T4 of block B3 also show variability in the northehird of the block, with greater vigor
and moisture content compared to the rest of tira,fanly comparable with treatment T3
of block B7.

Image 40 Vegetative development relative spatigbbdity at pretharvest stage in La Traversagna

Image 41 Vegetative development absolute spatiédbitity at pretharvest stage in La Traversagna
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Image 42 and Image 43 show the intraplot and itdeyariability in the postharvest phenological
stage. In this phenological period, the vegetatlegelopment on the farm has increased and
homogenized, except in the T4 treatment of blockdB& to the management commented on the

previous analyzed date. Except for this case, ebagoatterns are no longer observed in the

vegetation indexes

Image 42 Vegetative development absolute spati#lidity at postharvest stage in La Traversagna

Image 43 Vegetative development relative spatiebbdity at postharvest stage in La Traversagna
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X. Soil quality

II.1. Available Water Capacity (AWC)

The AWC was measured at the beginning of the prdpefore treatments application
and at the end of the project in order to evalusatments effects. The analytical
results of organic matter in 2021 season at th@daxersagna farm have also been
reduced compared to the results obtained in 2008y @eatment TO increased its
organic matter content, with an average increase28%. The rest of the treatments

(T1, T3 and T4) show an average reduction of 1.5%é organic matter content.

The results obtained have caused the T3 treatmeettice its AWC by 10 mm/m, that
is, 10 liters of water for each cubic meter of soll

Table 25 Evolution of AWC La Traversagna Farm (2Q021)

Treatment T0 T1 T3 T4
Mean AWC (mm/m) 2018 140 140 150 140
Mean Organic Matter (%) 2018 5.27 4.5 6.08 4.79
Mean AWC (mm/m) 2021 140 140 140 140
Mean Organic Matter (%) 2021 55 3.9 3.5 3.5

I1.2. Soil microbiological activity

Soil samples was taken from georeferenced pointeadé 44) and analyzed in

laboratory to determinate fertility biological indand enzymatic activity such as, 3-
glucosidase, dehydrogenase, catalase, phosphodsstégphosphatase) and urease
activities.

%%



Image 44 La Traversagna soil simple points

Table 26 Soil Chemical Analysis La Traversagna Fa0@1

TO T1 T3 T4
E.C. (dS/m) 0.3 0.2 0.2 0.2
(extract 1:5)
Macronutrients
%N Total 0.3 0.3 0.2 0.2
NOs” (mg/kg) 126.4 42.0 32.8 27.1
P (ppm) 25.3 20.7 13.5 194
K (meq/100 g) 1.0 0.9 0.7 0.9
Ca (meq/100 g) 29.9 28.1 26.6 26.6
Mg (meq/100 g) 3.3 1.9 2.1 2.1
SO:? (meq/100g) 0.3 0.1 0.1 0.1
Micronutrients
Fe (ppm) 0.3 0.1 0.1 0.1
Mn (ppm) 3.4 4.0 3.3 3.8
B (ppm) 1.7 0.8 0.7 0.9
Cu (ppm) 15.3 9.7 7.1 8.9
Zn (ppm) 0.7 0.5 0.4 0.4
CI" (meq/100 g) 0.4 0.4 0.2 0.4
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Oligoelements

Na (meq/100 g) 0.5 0.3 0.3 0.4
Organics
% O.M. Oxidable 55 3.9 35 3.5
%C Total 4.2 3.0 2.7 2.7
CIN 12.1 11.5 11.6 111
Carbonates

% CaCOs Total 6.7 8.7 7.6 8.8
% CaCOs active 79 6.2 6.6 6.7

3-glycosidase is linked to the organic carbon aunté the soil and organic matter
degradation. What it is mean a contribution of mmertrients to the crop. About 13-
glycosidase activity a slight decrement was obgkmeall the treatments respect to
2020.

Catalase activity indicates a great soil capacitgeggrade organic debris. Although an
increment by 21% was observed in TO respect to B%&med in T1 respect to 2020,
T1 values are still superior. On the contrary arel@se in the activity of this enzyme
was observed in the T4 treatment. While in the réattment there is an activity very

similar to that observed in 2020.

The dehydrogenase activity is linked to the metalaadtivity of the soil. A decrease in
the activity of this enzyme is linked to the adiyvof the enzyme catalase and the
mobilization of certain soil bacteria. In this serss slight decreases in the activity of

this enzyme was observed in 2021 in all treatments.
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Graph 26 La Traversagna farm 3-Glycosidase activity

With regards to phosphatase activity a higher dgtof this enzyme indicates a greater
mobilization of phosphorus in inorganic form in tbal and a greater availability of
this element to the plant. In this sense a sligimityease in phosphatase activity was
observed in all the treatments in 2021 in compartea2020, this is probably linked to
phosphate mobilization in soil. Urease activityigades urea conversion to ammonia

by soil microorganism. In 2021, the activity of theease enzyme increases in all
treatments respect to 2020.
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About biological fertility index the same pattermswobserved in 2021 in all the treatments.
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l1l.1. Xylella fastidiosadisease control

The Villa Filippo Berio is located in Aylella-free area (Pisa province), although this
pathogen was detected in Tuscany in 2018. Sinceiskeof a new outbreak oX.
fastidiosain Tuscany, plant tissue and vector specimens sargled in 2020 and 2021
in order to monitor and eventually detect the pneseof the bacteria in the experimental
olive grove.

The collection of samples was carried out followthg protocol established by the
European Union and applied by the Tuscany Regi&tet Health Service (EPPO
Standard — Diagnostic PM 7/24).

Briefly, sample of mature tissues (from 4 to 10nofzes with attached leaves) were
collected from different parts around the canopyooi olive plant (per year), during

the period of active growth, in order to maximihe tikelihood of detection. After the



collection, refrigerated samples were brought tecmy Regional Plant Health Service
laboratory where molecular analysis was conducted.

Concerning the sampling of vectors, five adulttsgitugs (or other potential vectors)
per years were collected by sweeping net in theealrove. After the capture, insect
were individually stored in a 1,5 ml microvial &l with ethanol 99%. Then, samples
were bring to Tuscany Regional Plant Health Servad®ratory where molecular
analysis were conducted.

All the collected samples of plant and vector wested negative tX. fastidiosain
both years 2020 and 2021.

I11.2. Insect vectors trap

In 2020, several field trials has been carriediotiiree olive groves: Azienda Agricola
Fabio (Prato), Villa Filippo Berio (Pisa) and Azden Sperimentale Santa Paolina of
CNR (Grosseto) in order to evaluate the attraadiashfferent color sticky traps towards
spittlebug adults. In each olive grove seven treg@e tested (transparent, white, yellow,
green, brown, red and blue). Two traps were irefalor each color at two different
heights: 50 cm and 100 cm. Each chromotropic tomsists in two faces: one southeast
oriented and one northwest oriented. The traps distebuted in a single row, spaced
15m between them. Every week collected specimemns eainted and the color order
was changed. At the time of the counting, a sargptih adult specimens has been
carried out (by a sweep net) to assess the presamtehe density of spittlebug
population in the olive groves.

For Villa Filippo Berio, average number of femadesl males oP. spumariustrapped
by different color sticky boards, was compared byrévariate ANOVA analysis.
Yellow traps captured significantly more males thia@ other colors and significantly
more females than red and white traps. These seatdtpartially consistent with those

reported in the only one previous study concerewigr attractiveness iR. spumarius
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Graph 32 Comparison of average number of trapped femalesraaies per day.

IV.1. Weather conditions

Annual information on the parameters measured iolipwr private local climate
stations was done including: Temperature Maximu), (Average Wind Speed (m/s),
Temperature Time Maximum, Middle Wind Direction (PEmperature Minimum (°C),
Radiation (MJ/mM), Temperature Time Minimum, Precipitation (mm),n@erature
Average (°C), Ed (mm/day), Maximum Relative Humidity (%), MinimumeRitive
Humidity (%), Accumulated Precipitation (mm), RélatMedium Humidity (%), and
Cumulative ET (mm).

Regarding the climatic data recorded, no extrenteonelogical phenomena have been

observed that may have affected the treatmentsealomh La Traversagna farm.
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V.1. Organoleptic characteristics (olive oil)

The olive tree fruits and olive oil obtained wik lannually evaluated to determine its
quality by means of the following parameters: @nhtent of fatty acids and volatile
compounds present in green olives and their djiltdial phenolic compounds; and (iii)

sensory analysis.

The majority fraction of the oil (95%) is constikdt mainly by triglycerides and to a lesser
extent by diglycerides, monoglycerides and fre¢yfatids. The fatty acid composition is

characterized by being high in monounsaturateg #atids, oleic being the main fatty acid,

whose concentration varies between 60-80%. The tatdsents the profile of fatty acids

identified and quantified in the 4 treatments ailnples, in which it can be seen that, in all the
samples, the majority acid was oleic acid, withuealhigher than 60%, being very similar in
all treatments. The second most important acidispic acid, which appeared in very similar

concentrations in all the samples. Regarding tloeigs of fatty acids, the majority were

monounsaturated fatty acids, oleic acid being tlstnimportant, with values greater than

75% in all the treatments.

Table 270live oil fatty acid content (%)

Fatty acids T0 T1 T3 T4
<C14«( nd nd nd nd
Ci14«( nd nd nd nd
C16:0(Palmitic] 12.¢ 12,7 13.¢ 13.1
C16:1 (Palmitoleic 0. 0. 0.¢ 0.
C18:0 (Stearic 23 24 23 24
C18:1cis-9 (Oleic.  75.2 75.E 75.. 75.¢
C18:2n6¢ (Linoleic) 6. 6.7 6.4 6.2
C18: 0.7 07 0.7 O0.€
C20:(C 04 04 04 04
C20:1 0.2 0.2 02 0.3
Cc22«( 01 01 01 o041
C22:1 nd nd nd nd
t-C18:1 01 01 01 o041
tC18:2:: nd nd nd nd
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All the treatments increased phenolic content imgarison to TO treatment. However,

very similar values was observed between T3 anttéetments (Table 28).

Table 28 Total Phenolic content

T0 T1 T3 T4

Total Polypheno 20< 23€ 26¢€ 26¢

Pesticides in oil were also analyzed but non oftteatments have pesticide content.

The sensory analysis established by the COI orludes as key attributes to define
the commercial category of the oil the total frugpd the presence or absence of
defects, in addition to taking into account theibagter taste and the pungency of the
oil. The last two attributes are attributes thaieted on factors such as harvest time and
variety. Respect to bitterness and fruity tastehal treatments increased oil fruity and
bitterness in comparison to TO treatment. Aboutagldhand grass taste all treatments

have similar values.

Table 29 Sensory analysis
Sensory attribute TO T1 T3 T4

Fruity 3.€ 42 4.2z 4A:Z
Bitter 223 31 3.2 3.z
Spicy 31 323 34 3.z
Almond 3.t 31 3t 33
Gras! 3.1 3.3 31 3.€
3 * o+

VII.1. CO, emitted during the agricultural processes

Annual CQ emitted in each farm will be will be describedls end of the project. In
order to do that, annual G@mitted in each farm will be estimated by Carboatprint
Assessment ISO/TS 14067:2013.
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VIII.1. Auxiliary fauna

Nest hotel, insect boxes and bat boxes were ingtat Villa Filippo Berio on 2020
autumn. Occupancy rate of these devices was detediy visual counting in 2021
autumn.

In general, the registered occupancy rate waslegryprobably due to the availability
of natural refuges in the olive grove and in itesundings.

Indeed, the Villa Filippo Berio experimental oliggove is a diverse agroecosystem
characterized by the presence of an almost peleraiacoverage (composed by
spontaneous plant species), as well as several treies and shrubs that can offer
suitable sites for the establishment and the deweémt of wild fauna.

During the visual inspections of the devices sdvard species were observed in the
olive grove, feeding and or stationing on soil cage or on olive tree canopy. For
example,Parus major Cyanistes caeruleyslynx torquilla Certhia brachydactyla
Upupa epopsSerinus serinygCoracias garrulusFalco tinnunculusButeo butepTyto
alba were recorded in the olive grove. Since most ek¢hspecies are insectivorous,
their maintenance in the olive agroecosystem ctaduseful in order enhance the
control of some phytophagous insect species, inmuiud. fastidiosavector. For these
reason, in 2021, some herbaceous riparian stripe Weft at the edges of the
experimental plots in order to offer natural hatsifar nidification and feeding of wild
bird species.

Despite the low occupancy rate registered on netstid) some of them (2 out of 10)
were colonized by specimenskdirus major.

Besides the installation of the above mentionedogsy a sampling of soil functional
biodiversity was carried out in 2020 using pittadips. The aims of this sampling were:
a) to investigate the composition of soil genetafisedator fauna in olive grove
agroecosystem; 2) to assess some eventual difeebeateween areas where different soil
management are applied. Indeed plot with naturdl cswerage (TO and T1) were
compared with plot were a seed mixture was sowrakBT4). Three taxonomic groups
of generalist predator have been considered to amngifferent plots: Carabidae

(ground beetles), Staphilinidae (rove beatles)&piders.



Graph 33 Number of collected specimens in the éxperimental plots.

As show in the graph the three groups are genesddlyndant in the olive grove,
probably due to the perennial soil coverage andatlalability of different habitats.
Anyway, spiders appear to be more abundant in gloésacterized by a majority of
grasses in the herbaceous soil coverage, whilengringetles seem to be the more

abundant group in plots characterized by a grga=ence of dicotyledonous species.

Image 45 Nest hotel and insect boxes installatidnai Tarversagna Farm










