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A new approach in the fight against
Xylella fastidiosa

Thursday, may 19t 2022

Instituto de Ingenieria de Espaiia e
@5"?}1 ueirao Bfu pen ' '°E°°"°"‘°
Digitalization in the sustainable -
farm management @ BALAM
| AGRICULTURE|

UNIVERSIDAD B CORDOBA

This proje_ct i§ co-financed by the -
European Union in the LIFE Program LI FEl?/CCA/ES/OOOO?)O



LIFE
RESILIENCE

¢cWhat is digitalization é

Digitalization is the method by which analog documents, functions and processes are
moved into the digital world to streamline workflows.

The digital economy (e-commerce ) seems to be the concept most related to digitization

From mid Technological In the 2020s, digital
906 s advances in all technology is a reality
sectors that is part of our lives

This project is co-financed by the
European Union in the LIFE Program
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éand how does 1t adaj

Participation of the Eur ope an..l@ovamentofdarnens,&suppliers

initiatives to strengthen areas: TP
A innovation - SMART aim:
A digital economy A Specific approach
A job A Measurable progress
A youth A Achievable purpose
A indusrial policy A Realistic target
A efficient use of resources = g .
A Timed (reasonable period)

- European |
Commission Sustainable

\  Food Production

Home ) Strategy ) Priorities 2019-2024 » A European Green Deal

A European Green Deal

Sustainable
food consumption

Striving to be the first climate-neutral continent

This project is co-financed by the
European Union in the LIFE Program
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How long has the digitalization of agriculture been with us?

Agriculture 1.0: Animal power

§

Agriculture 2.0 : Green revolution and mechanization

10.000 b.C.

RESILIENCE

First half 20th century

Agriculture 3.0: Digitalization , automation and precision farming

Agriculture 4.0: Big data, interconnected agricultura

9

8 0 6 present

Present

Coming future?

Agriculture 5.0: Robotic farms

This project is co-financed by the
European Union in the LIFE Program
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So, what is agricultural digitalization?

TOOL to achieve efficiency

Focused on
BUSINESS and
ENVIRONMENT

from a DIFFERENT
PERSPECTIVE than
the field

affects the production,
processing, distribution and
marketing of food

which implies HELP in
the automation,

planning, decision and
control of crops

This project is co-financed by the 5 ,’, e
European Union in the LIFE Program :




What allows the digitization of the field?

Cost control, improving the efficiency
of production processes

Reduce environmental
Impact and resource use

Responding to the demands of an
Increasingly demanding consumer

Generational change and settlement of the
rural population through a more attractive
Acountrysideo

G
greenfield

This project is co-financed by the
European Union in the LIFE Program
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Prevention of X. fastidiosa in
Intensive olive & almond plantations
applying productive green farming

F;F- I_I F E | practices
RESILIENCE
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ASAJA NUTRIPRADGO UNIVERSIDAD B CORDOBA

| s ©
Agu[:_lrﬁggug Consiglic Mazionale BA L A M
delle Ricerche | AGRICULTURE|

Istitute per la BioEconomia
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Factor Parameter When Amount in project Partner responsible
(01) Nutritional State(Foliar Analysig 1 time a year: after full Bloom BALAM (SAHC, SALOV)
( i 3 ™\
R (02) TreeTemperature 1 time a year: prbarvest 5 strategies / Every demonstration (den
i . i site (Spain, Portugal and Ital
(03) Vegetative developmefNDVI, SUIES @ YEETE BEssTiliz) Cole (Sp g V) GREENFIELD
hardening, oil production initiation, pre
N2 harvest and postarvest
\_ J
(04) Soil microbiological activity 1 time a year
. . . . Fir: months of the project Im: . .
(I1) Soil Quality (05) Available Water Capacity (AWC) prosjtec?t) onths of the project {ime Every demo site (Spain, Portugal and It GREENFIELD
(06) Physicochemical analysis First and last 6 months of the project (2
(SOM/SOC) times project)
. (07) Xylella fastidiosadisease control ~ Once a yeareptembgr ) BALAM
(II) Disease prevalence Every demo site
(08) Insect vector trap Every season (4 times a year) NUTRIPRADO
(IV) Weather (09) Climatic and atmospheric data Once a year Every demo site GREENFIELD
(10) Olive Oil (organoleptic
(V) Quality cdigackizicy) Every harvest (1 time a year) 5 strategies / Every demo site BALAM (SAHC, SALOV)
(11) Almond (size and USDA grades)
(12) Water Use Efficiency (WUE)
Every year after harvest 5 strategies / Every demo site BALAM (SAHC, SALOV)
(V1) Water use (13) Irrigation Water Productivity (IWP)
(14) Stem Water Potential (SWP) LS BEE S G Ve el (sl Replication: Spain (2 strategies) BALAM
October
(V1) Carbon Footprint (15) CO. emitted (agricultural processesit the end of project Every demo site BALAM
(V111) Biodiversity (16) Auxiliary fauna (insect populations) Once a year Every demo site BALAM
(IX) Production Value (17) Money saved At the end of the Project Every demo site BALAM
(X) Xf Resilience (18) Resilient Rate Spring/Summer 2021 and 2022 Authorized laboratory UCO (IVALSA)
©

This project is co-financed by the
European Union in the LIFE Program

ACTION D.1. Project Performance

Indicators
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Digitalization actions carried out in the project

Soll zonification

Use of drones with thermal camera

Vegetation indices with satellite
Images

RESILIENCE Weather AP

GIS visualization platform

This project is co-financed by the [l /, e
European Union in the LIFE Program
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Action A.l

SOIL ZONIFICATIO Preparatory Actions

This project is co-financed by the [l , e
European Union in the LIFE Program
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Action A.l
SOIL ZONIFICATIO Preparatory Actions

SYSTEM THAT ALLowsS SOIL CHARACTERIZATION
THROUGH A SENSOR AND LABORATORY ANALYSIS

LABORATORY ZONING
ANALYSES REPORT

This project is co-financed by the [l /, e
European Union in the LIFE Program R A

G
greenfield
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Action A.l

Preparatory Actions

This proje 5
European Un greenﬁeld



% | DETAILED ZONIFICATION
TYPE 34 (19.60 ha)
[ TYPE 3B (1598 ha)
W0 TYPE 4(9.20 ha)
I TYPE 5 (13.84 ha)
I TYPE 6 (0.60 ha)

AW TIWW

=1 150
B 1450
I 150

C.E. (dS/m) (extracto
1.5
Macronutrientes
9%N.total

NO3- (mg/kg)
P (ppm)
K (meq/100 g)
Ca (meq/100 g)
Mg (meg/100 g)
S0O4-2 (meg/100g
Micronutrientes
Fe (ppm)
Mn (ppm)
B (ppm)
Cu (ppm)
Zn (ppm)
meg/100 g
Oligoelementos

0.17

0.13

<25
22.4
0.70
5.02
1.34
0.12

80.54
14.92
0.48
26.80
0.88

Na (meg/100 ¢

0.21

0.11

67.55
18.6
0.17
1.73
0.71
0.16

71.16
46.58
0.40
2.24
0.52

0.25

0.08

<25
6.6
0.02
291
1.84
0.20

16.54
13.70
0.19
1.96
0.34

0.20

0.04

<25
13.4
0.20
3.08
1.39
0.13

29.69
14.18
0.25
2.37
0.45

0.31

0.08

<25

0.13
9.87
5.06
0.24

12.06

10.71
0.09
1.87
0.33

0.25

0.11

43
3.6
0.36
17.60
6.25
0.19

13.65
7.55
0.29
2.12
0.27

0.19

0.09

<25
3.8
0.38
22.89
1.76
0.09

6.06
8.72
0.28
1.66
0.23

0.25

0.12

80.27

0.25
18.18
3.61
0.22

12.39
10.39
0.36
2.70
0.51

0.20

0.11

<25
3.8
0.40
22.59
1.89
0.10

4.80
6.77
0.26
3.35
0.24

0.20

0.11

<25
17.2
0.45
14.73
3.65
0.13

13.87
28.46
0.50
5.36
0.58

0.25

0.10
108.4

7.2
0.20
14.86
2.39
0.11

3.93
6.61
0.24
2.19
0.23

—
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0.20

0.10

33
14.4
0.24

13.55
7.63
0.17

17.59

18.16
0.39
3.61
0.84

0.25

0.10

<25

0.19
13.02
1.83
0.12

5.22
9.48
0.27
2.96
0.44

Organicos

% M.O. Oxidable
%C total
C/N

Carbonatos
% CaCO3 Total
% CaCO3 activo
Actividad enzimatica

1.53
1.98
8.97

3

1.47
1.92
9.97

3

1.19
1.55
11.59

5

0.57
0.74
10.71

3

0.96
1.24
8.51

6

1.45
1.88
9.73

9

1.27
1.65
10.79

5

1.19
1.55
7.73

4

1.27
1.65
8.99

13

142
1.85
9.58

4

0.93
121
7.38

41

0.98
1.28
7.66

3

149 299 348 199 498 299 299 348 697 299 1294 249 1194

1.19
1.55
9.19

51

B-Glucosidasa 0.11 0.02 0.02 <0,01 0.03 004 001 006 074 035 <0,01 044 <0,01
DHA 7.9 1.4 115 17 1.7 2.7 9.0 65 127 70 108 95 3.0
Catalasa 2800 2901 5153 2858 2554 3042 2548 3385 3003 2833 2743 2704 2948
Fosfatasa 0.16 0.02 032 017 036 031 031 032 038 039 015 0.26 0.30
Ureasa 241.6 _568.8 184.5 121.3 616.5 634.2 399.3 521.3 650.0 859.5 298.7 687.8 253.3
WATER RETENTION
mm water/m soil depth
This project is co-financed by the -Ideagr( . A(G
European Union in the LIFE Program vesanc on greenﬁelu
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DETAILED ZONIFICATION

I TYPE 3 (41.50 Ha)

O TYPE 4 {44.58 Ha)

I TYPE 5(80.72 Ha)

1600

2910 51w 5150°W samaow s 52820W 5°28'10°W 5750w

5I740W 53w

AVAILABLE WATER
CONTENT

mm Water / m Soil depth

C.E. (dS/m) (extracto

Oligoelementos
Na (meg/100 g)

| ——

1) 0.53 061 062 072 034 079 071 038 059 044 021 036 0.85
%N.total 0.10 0.07 0.09 0.07 0.10 0.09 009 0.10 010 0.08 011 005 0.08
NO3- (mg/kg) <25 62.0942.09 <25 <25 32.09 <25 <25 <25 <25 <25 <25 54.82
P (ppm) 8.60 26.60 3.60 10.40 6.80 6.40 580 29.00 12.60 54.60 8.80 4540 6.00

K (meq/100 g) 103 1.84 159 079 094 076 1.29 1.86 1.68 142 140 1.02 110
Ca (meq/100 g) 20.11 12.51 15.79 15.63 20.04 19.32 19.46 14.85 1586 1251 22.21 8.61 13.53
Mg (meg/100 g) 6.18 4.89 7.0 3.83 3.80 499 595 651 590 561 115 375 505
S04-2 (meg/100g)  [0.66 0.87 0.82 0.66 030 096 1.04 056 081 056 012 036 1.22
Fe (ppm) 549 3.85 493 541 500 449 371 490 453 802 346 602 2.69

Mn (ppm) 9.60 839 8.10 9.19 9.83 13.76 19.16 10.49 10.92 6.16 2627 852 1321

B (ppm) 1.09 1.16 1.30 153 0.72 092 107 145 074 075 061 045 1.12

Cu (ppm) 494 1049 340 521 347 3.76 375 513 1005 12.93 6.34 990 2.80
Zn (ppm) 056 1.36 0.25 044 029 042 040 0.32 044 172 072 079 065
Cl- (meg/100 g) 106 1.14 122 201 051 208 159 051 118 071 027 046 2.12

LIFE
RESILIENCE

Muestra
(0] 1 2 3 4 5 6 7 8 9 10 11 12

Orgéanicos
% M.O. Oxidable
%C total
C/N

% CaCO3 Total
% CaCO3 activo

114 084 1.03 0.85 1.22 096 129 1.06 098 0.91
0.86 0.63 0.78 0.64 092 0.72 098 0.80 0.74 0.68
8.82 8.73 835 9.02 899 805 10.31 827 7.57 8.07
20 34 25 29 28 25 7 12 26 29
13.86 10.55 9.55 7.54 11.06 7.54 4.46 297 842 941

1.45
1.09
10.28

5

446 1238 7.92

Actividad enzimatica

0.50
0.38
7.49

26

111
0.84
9.89

19

B-Glucosidasa 0.09 <0,01 0.03 <0,01 0.08 0.05 0.05 0.03 0.06 <0,01 0.22 <0,01 0.03
DHA 11.21 9.46 14.34 6.73 12.10 17.24 24.96 24.04 1556 8.12 23.31 7.59 16.57|
Catalasa 5733 5642 6167 5663 6087 5940 5403 5479 5927 5946 6026 6105 5955
Fosfatasa 0.21 0.17 0.17 0.20 0.21 0.18 0.18 0.22 020 0.25 0.26 0.11 0.18
Ureasa 224 476 548 418 823 480 370 248 476 184 143 70 821
greenﬁek!@
This project is co-financed by the ©

European Union in the LIFE Program
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DETAILED ZONIFICATION
TYPE 4A (6.51 ha))

[0 TYPE 4B (8.84 ha)
TYPE 5A (16.03 ha))

I TYPE 5B (25.11 ha)

TSN

107010°E 102020

waosee

1020'60°

10720°50°E

Wit

102120

107090

102020°F

WATER RETENTION

mm water/m soil depth
I 140
2| W 135
2 | B 130
Bl 125

107201307

102020

302030

10°2030°E

10°2040°F

102040°E

1070508

W00

78

102010

103020

=
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Muestra
1 2 3 4 5 6 7 8 9 10
CE (dS/r:n) 0.31 0.26 0.28 0.28 0.30 0.32 0.22 0.29 0.23 0.27
(extracto 1:5)
%N.total 035 042 0.38 0.38 0.36 0.30 0.33 0.33 0.27 0.28
NO3- (mg/kg) <25 58.21 <25 50.18 60.89 4839 10643 62.68 76.96 5196
P (ppm) 40.80 3140 3740 2940 4160 2780 4240 3940 17.40  30.00
K (meqg/100 g) 0.78 1.10 1.01 0.70 1.05 1.42 0.74 1.16 0.67 0.69
Ca(meq/100 g) [38.97 3863 3543 4250 3419 3478 3643 3217 30.64 28.09
Mg (meqg/100 g) 215 336 2.24 2.56 2.67 2.61 2.89 2,97 1.65 1.74
SO4-2 (meg/100g) | 0.28  0.21 0.18 0.25 0.19 0.28 0.19 0.16 0.11 0.15
Fe (ppm) 5224 69.42 4312 4512 3426 3297 5276 7320 1769 2254
Mn (ppm) 385 6.28 6.21 4.24 8.25 5.66 563 1114  6.86 7.70
B (ppm) 147 1.75 1.40 1.70 1.20 1.06 1.46 1.68 0.99 1.20
Cu (ppm) 10.11 18.52 16.51 12.35 26.15 7.04 8.81 22.50 7.14 12.39
Zn (ppm) 057 118 0.80 0.56 1.03 0.52 0.66 0.85 0.44 0.68
Cl- (meg/100 g) 0.37  0.20 0.29 0.26 0.29 0.39 0.16 0.27 0.20 0.29
Oligoelementos
017 029 015 025 028 010 014 018 0.4
Orgéanicos
% M.O. Oxidable 5.17 6.41 5.38 5.79 4.81 4.40 4.97 491 3.52 3.47
%C total 6.72 8.34 6.99 7.53 6.25 5.72 6.45 6.39 4.57 4.50
C/N 11.13 11.55 10.79 11.36 9.97 11.16 11.31 11.27 9.97 9.40
Carbonatos
% CaCO3 Total 3 5 6 5 5 6 5 7 6 7
% CaCO3 activo 0.49 2.46 1.97 0.99 2.96 1.48 2.46 1.48 5.91 4.93
Actividad
enzimatica
B-Glucosidasa 0.38  0.99 1.13 0.58 1.67 1.06 1.05 0.99 111 0.21
DHA 17.70 22.15 37.18 25.78 34.67 31.19 13.71 24.90 21.92 26.62
Catalasa 1616 13719 14409 12637 14205 13791 12350 13258 13358 13117
Fosfatasa 0.87  0.90 1.20 0.53 0.98 1.30 0.46 0.77 1.04 0.73
Ureasa 2 4 4 6 3 5 6 9 2 3

1020°50°F

0710

102330

102320

This project is co-financed by the
European Union in the LIFE Program
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Action A.l1
Preparatory Actions

T4.
Combinaciéon de T1. Bioestimulants /

T1aT4 Biofertilizers

GOOD
SUSTAINABLE

PRACTICES

T2. Efficient use of

T3. Cover crops
water

This project is co-financed by the
European Union in the LIFE Program




Action D.1
Project Perfotmance Indicators

Soil_quality
Microbiologic activity
Soil water retention

Organic Matter

LIFE
RESILIFNCE

AVAILABLE WATER
CONTENT

mm Water / m Soil depth
I 160

| I 140

I 130

52730

52830"W 5200w sasaw

52830°W

52840 W

2930 5290w 52850 W

52T 50w

52T AW

527 I0W

10710°E 1072110

10°70°20°E

107010 1072030 10°2080°E 1070'50°E

WATER RETENTION
mm water/m soil depth
. 140

2| I 135

10°2120°E
~

LA TIIEW TWIEW LW TaeW

WATER RETENTION
mm waterfm soil depth
I 150
B 140

TR

R

5 | B 130
125

107200 10°2020° 10°20'50°E

175

N 130

10°71'20% 10°23°20°E

10°20°40°E 107239

This project is co-financed by the
European Union in the LIFE Program
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Action D.1
Project Performance

Indicators

This project is co-financed by the > ke A ]‘;I@'
European Union in the LIFE Program SR greenﬁem
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Action D.1

DRONES WITH THERMAL CAME REEEEER L UEYEE

Indicators

oreenfield

This project is co-financed by the
European Union in the LIFE Program
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Action D.1

DRONES WITH THERMAL CAME REEEEER L UEYEE

Indicators

Drone flight in pre -harvest =
phenological period

This project is co-financed by the
European Union in the LIFE Program

greenfield
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Action D.1

DRONES WITH THERMAL CAME REEEELCCIUEYE

Indicators

714742

714742
DESARROLLO VEGETATIVO

O VARIEDAD
O TRATAMIENTOS

TEMPERATURA CULTIVO

O VARIEDAD
[ TRATAMIENTOS

Y| oC 3| NDVI

{29 - 32 io| B 0.04-013

Sl 32-33 B[ 013-018
33-34 0.18-0.22

34 -
35 -

0.22-0.26
B 0.26-0.36

©
| greenfield

200 300 400 500m 200 300 400 500m

746" 713'12" 713'12"

Thermal camera Multispectral camera
Tree canopy temperature Vegetative development - Leaf area

This project is co-financed by the
European Union in the LIFE Program

greenfield



= o ™ e
. o = : . il . | . k . . .
Pl Eetl ] .

MULTISPECTRAL SATELLITE IMAG

Action C.4
Replication activities

Action D.1
Project Performance
Indicators

This project is co-financed by the X ',-1; 2
European Union in the LIFE Program
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MULTISPECTRAL SATELLITE IMAG

Sentinel 2 satellites
(European Commission)

5 days
Bands of 10m, 20m and 60m
13 multispectral band

Download individual bands
+

Processing own algorithms

Y

VEGETATION INDEXES

NDVI A Vegetative development
NDWI A Moisture content

G
greenfield

This project is co-financed by the
European Union in the LIFE Program
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Action C.4

TRAL SATELLITE IMAG Replication activities

"""""""

MULTISPE

A Historical pre-analisis of crop behavior
Selection of potential areas to implant the project tratments

of good agricultural practices in replicate farms

_7e7e48"

—
CONTENDA V.

;.| TREATMENT RECOMMENDATION “

¢l pLor umirs i
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B = m
MULTISPECTRAL SATELLITE IMAG Projec?ff'_é’?ffr?ﬁince

In 5 phoenologic stages:

Tree Health Flowering
Vegetative Development Pit hardenig
Rippening
Pre-Harvest

Post-Harvest

G
greenfield

This project is co-financed by the
European Union in the LIFE Program
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3 E
MULTISPECTRAL SATELLITE IMAG pmje?t?i{}fﬁﬁime

NDVI
Post-Flowering Pit Hardening Pre-Harvest Post_Harvest
NDWI
This project is co-financed by the [l /, 2 . ]A@
European Union in the LIFE Program greenﬁem




