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for efficient fruit production 
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technologies

Sant Sadurní, 22th September 2023



SUMMARY

Apple, Pear, Peach, Almond and Pistachio

The three pillars concept



ESPECIE Superficie-2020
(ha)

Producción-2020
(ton.)

Frutos secos

Almendro (cáscara) 721.043 319.300 

Pistacho (cáscara) 55.032 16.724

Nogal (cáscara) 16.335 21.383

Avellano (cáscara) 13.110 5.587

TOTAL FRTOS SECOS 828.520 360.494

Viña (hl) 957.857 40.948.621

Cítricos 307.343 6.138.540

Olivo 2.770.420 1.385.230

TOTAL FRUTA DULCE 183.959 2.486.170

TOTAL 5.050.099 -

Surfaces and production of deciduous 

Fruit especies in SPAIN 2020



South Zone  

= 9 milion ha



We implement all the necessary 

procedures to ensure the genetic and 

health autenticity of our plant material. 

Agromillora Group

Genetic authenticity.

Real time PCR

Traceability. QR 

code

Quality Assurance in 

morfology

Health protocols in our facilities
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Innovative 

Training Systems
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370.000 ha



370.000 has
https://youtu.be/unuJImvQnDU

https://youtu.be/unuJImvQnDU


Altissima densità o altissima 

sostenibilità? 
Di Salvatore Camposeo 
13 Gennaio 2020 



Altissima densità o altissima 

sostenibilità? 
Di Salvatore Camposeo 
13 Gennaio 2020 

Dipartimento di Scienze Agro-Ambientali e Territoriali 
Università degli Studi di Bari Aldo Moro

Olivo e Olio n. 1/2020
Prof. S. Camposeo

(per ton. d’olio)

https://olivoeolio.edagricole.it/oliveto-e-frantoio/oliveto-superintensivo-altissima-densita-sostenibilita/

Giovanni R`, Vivaldi, G.A., DE GENNARO, B.C., Camposeo, S. 2015. Environmental sustainability of different soil management techniques in a high-density 

olive orchard. DOI:10.1016/j.jclepro.2014.06.064. pp.498-508. In JOURNAL OF CLEANER PRODUCTION - ISSN:0959-6526 vol. 107

COSTE PRODUCC.:           
1,25 €/kg seto regadío
1,0 €/kg seto secano

COSTE PROD.: 
2,4  €/kg trad. reg.
1,7 €/kg int. reg.

https://olivoeolio.edagricole.it/oliveto-e-frantoio/oliveto-superintensivo-altissima-densita-sostenibilita/
https://ricerca.uniba.it/preview-item/73806?queryId=mysubmissions&
https://ricerca.uniba.it/preview-item/73806?queryId=mysubmissions&
https://ricerca.uniba.it/preview-item/73806?queryId=mysubmissions&


Genetics: a fundamental pillar

Concerted activities with the main public and private research centers 
and universities

Agromillora Group



Lleida, 27 abril 2023



Articles + papers + leaflets + books 2008-2023



FOOD PRODUCTIONEFFICIENT USE 
OF INPUTS

ENVIRONMENTAL 
SUSTAINABILITY

PROFIT GROWER 
SUSTAINABILITY

COSTS

UE 

Neutral 

2050

GLOBAL CONTEXT FOR AN EFFICIENT PRODUCTION

Increase of 30% in 
the next 30 years

8.0 billion nov. 2022

CLIMATE CHANGE

SOCIAL SUSTAINA.

2.

1. Biodiversity



NON-ETS emission by sector EUROPEAN UNION

17,3%



ORCHARDS = Producing Fruit + 

CO2 sink
INDUSTRY = CO2 emissions

CITIES + TRANSPORT 
= CO2 emissions



AGRIVOLTAICS (SEFRA, France)

17 June 2023



Production costs apple annd peach 2022 & maturity time

Mid

65% tract.
35% fertilit. 



Evolución coste de producción 
melocotón 2002-2022

Zona de Lleida 
(a precios constantes) 

Evolución precios al productor  
2002-2022 Zona de Lleida 

(a precios constantes) 

Evolution of cost of production and prices of 

growers for peach in the period 2002-2022

x 2,5 

x 1,6 

0,34 En base IPC acum.



9 agosto 2021



26. nov. 2019

ACUERDO DE PARIS (COP21) 2005: La intención del conjunto de naciones participantes, es que 

para el final de este siglo (2100), la temperatura media global de la tierra no aumente más de 

2º C respecto a valores pre-industriales, aunque algunos países amenazados por la subida del 
nivel del mar proponen 1,5º C .



Conclusiones de la COP27: diez avances para seguir luchando contra el cambio climático
La COP-27 terminó por fin. El 
domingo se adoptó el acuerdo final 
que echó el cierre a más de dos 
semanas de negociaciones de la 
Convención de la ONU en Sharm el-
Seij, Egipto. La principal conclusión 
es la siguiente: hay que seguir 
luchando contra el cambio climático. 
Esto no se ha acabado, ni mucho 
menos. No obstante, se ha logrado un 
abanico de avances que desligamos 
en diez puntos:

1. Justicia climática para los más vulnerables

https://www.larazon.es/lr-content/20221123/5gv4ykesijavznaw7ohvbynmqa.html

2. Cambio en el sistema financiero mundial
3. Posible acuerdo de reducción de las emisiones
4. Mercado de carbono
5. El objetivo de 1,5ºC no se tocó
6. Fortalecer la resiliencia de los sistemas 
energéticos
7. Acercamientos entre EEUU y China
9. Pactos por el agua y otros ámbitos
10. El papel de los bosques



2071-2100



LOW-MID 
CHILLING

ROOTAC-40



23-Febre.-2022

Brasil
(Rio Grande Sul)



Impact on chilling hours in woody plants?

Agrícola El Carmelo, 

Buin, Región Metropolitana de Chile.

Agricooler

T0

T1

CHILE

Cómo mejorar la acumulación de horas frío en cerezos



300.000 has

http://www.google.cat/url?sa=i&rct=j&q=abate+fetel+pear&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNhJXCtsLQAhXJiRoKHQ4GCgQQjRwIBw&url=http://www.alegrait.com/en/prodotti/frutta/pears/abate-pear&psig=AFQjCNGxuioRzB9eFQJYqTiYHk5LOSxs2w&ust=1480112372242342




APLICACIÓN DEL RIEGO POR ASPERSION 
EN EL ANCHO DE LA COPA

3 April 2022

0-1 

mm/h

4 mm/h4 mm/h

22 m3/h-ha: AHORRO 50% del agua



Selfrooted tres 3 years

DRY LAND
Almond genetics for future 

rootstocks for a better water
efficiency

In vitro production 
of Avijor



AVIJOR Plant. March 2021

Sevilla

Agosto-2022

Selfrooted tres

DRY LAND



Resources

Technology
Knowledge
Science

Pre-industrial
Revolution
agriculture

Industrial
farming

Sustainable
intensification

Adapted from Louise Fresco. On: Feeding the whole world. Ted Talks

A NEW CONCEPT FOR NEXT STEP IN AGRICULTURE 

TRANSFORMATION:                                                      

SUSTAINABLE INTENSIFICATION

INTENSIVE USE OF INPUTS 
(NATURAL RESOURCES)
Green Revolution (NB)

INTENSIVE USE OF KNOWLEDGE  
(Silva, 2017, FAO) 





Franco

M.9

MM.106
MM.111

Breeding + 
nursery prod.

Agronomical
models

Technology

Three pillars for efficient & sustainable orchards
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GALA GROUP-2022

Dark Baron®
T-Rex ®
Gala Fenzem
Devil Gala
Gala Briss
Gala Star ®
Bigbucks
Schnicored
DarkAnn ®



SPECIES Very high High High-mid Mid Mid-low Low

APPLE Franco, M-25 M-4, M-793,     
MM-111

M-7, MM-106
G-257, G-969

M-26
G-41, G-213

M-9 EMLA o NAKB
G-11

M-27, B-9
G-65

PEAR Kirschensaler,     BP-
3, OHF-93 

OHF-87, BP-1
 

BA-29, Fox-9 
Pyrodwarf

M-A M-H M-C

PEACH GF-677
Garnen 
Nemaguard
Atlas

Montclar,GF-305 
Cadaman
Lovell, 
Kuban

Rootpac-R
Tetra 
Penta

Adesoto-101
Isthara
Controller-6

Rootpac-40
MP-29
Intensia

Rootpac-20
Pilowred

CHERRY F-12/1, Colt
Sta. Lucia (SL-64)

Adara, Maxma-14 
Gisela 12, PI-KU 1

Gisela-6
 Weiroot-158

Gisela 5
 Clinton

Gisela-3, Lake Cass, 
Crawford

Clare
Damil

ABRICOT Franco albaicoquero Mirobolan 29C Montclar, GF-305
AP-65   

Adesoto-101
Isthara

EUROPAN PLUM
JAPANEES PLUM

Marianna 2624
Marianna GF 8/1

Mirobolan 29C
Adara 

Rootpac-R
Tetra
 Penta

Isthara
Adesoto-101
Miral 3278- AD 

Rootpac-20

CITRUS C. Carrizo
Citrumelo- 4475

Ma. Cleopatra
Naranjo amargo

USDA-942
FA-5

FA-517
UFR-6

USDA-897 CIVAC-19

VIGOUR CONTROLLING ROOTSTOCKS  ARE REQUIRED                    
TO DEVELOP PLANAR CANOPIES OF INTENSIVE ORCHARDS



SARROCA, juliol 2018, 3r verde

6 x 6 m 3r year

3,5 x 1,0 m, 3r year

3r year

INTENSIFICACIÓN EN LEÑOSOS



(Miarnau et al., 2018)

SPACING & YIELD IN ALMOND



Gobelet MM-111 6 x 5 m

(333 tre./ha)
Central axis M9 3,5 x 1,0 m

(2,857 tre./ha)

SUSTAINABLE INTENSIFICATION IN APPLE

Genétics + training 

systems

210 kg/h

125 kg/h



Transition to small trees = ECO sustainable intensification

Franco

M.9

MM.106
MM.111

Iglesias, 2022





GROUND COVER OPTIONS Eco-sustainable intensification

AGROECOLOGY



23 setem. 2022

STORY/G41 8th year Replanting 
Girona



G. 41

M.9

RESISTANCE TO PESTS AND DISEASES OF 

ROOTSTOCKS AND VARIETIES

STORY

GOLDEN

GALA 

LIBERTY

- 27% COST CROP 
PROTECTION



DRIFT (%) AFFECTED BY THE TRAINING 

SYSTEM AND SPRAYING EQUIPMENT
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75%

50%

25%

65%

55%

30%
25%

15%

Iglesias  2021

Changing canopy architecture +
Innovation in spraying machines





8-Octob.-2019

MANDALINE (EARLY PINK LADY) /M9337, 6th year 147 t/ha (3,6 x 0,6 m)



GENARO FAZZIO, 2020



=~$82,500

Robinson, 2019

Cumulative 8 year yields of  ‘Honey Crisp’ and grower return



PEACH



Rootpac® 20     Rootpac® 40       Rootpac® R          INRA® GF-677                 Garnem
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CONTROLLING SIZE 

ROOTSTOCKS

PRUNUS ROOTSTOCKS

ROOTPAC 20 ROOTPAC 40 ROOTPAC R

GF-677

ROOTPAC



23 marzo.- 2021



ARQUITECTURA DEL ÁRBOL Y ACCESIBILIDAD A LA COPA

NORACILA/RP-40 3,5 x 1,0 m NORACILA/GF-677 5 x 3 m 

5,0 m
3,5 m

3,0 m

1,0 m

Volumen copa = 24 x 667 = 16.008 m3/ha 
Volumen copa = 2,2 x 2.857 = 6.942 m3/ha  

3,2 m

2,5 m

2,7 m

0,9 m

1,60 m

0,5 m 0,5 m

1,60 m
1,60 m

1,60 m



LIGHT INTERCEPTION AND YIELD AFFECTED BY 
CANOPY ARCHITECTURE: 3D vs 2D

Planted March 2011: 3,5 x 1 mPlanted March 2011: 5 x 3 m

7º year 7º year



Iglesias, 2021

Planted March 2011: 5 x 3 m

PAR INTERCEPTION OF DIFFERENT 
TRAINING SYSTEMS IN ADULT PEACHES 

Planted March 2011: 3,5 x 1 m

5 m

3,5 m

13%
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Iglesias and Echeverría, 2022



ADAPTING CANOPY & EFFICENT 

MECHANIZATION



SUMMARY OF COSTS RELATED WITH 

TRAINING SYSTEM

SYSTEM YIELD
(kg/ha)

TOTAL+ 
COST 
(€/ha)

OTHER 
(€/ha)

PESTICIDES + 
FERTILIZERS*

(€/ha)

WINTER 
PRUNING*

(€/ha)

THINNING
*

(€/ha)

HARVEST*
(€/ha)

TOTAL VAR. 
COST * 
(€/ha)

Efficiency 
of labour*

(h/t)

OPEN VASE 40,000 14,700 5,407 3,528
(2,293 pest.)
(1,235 fert.)

920 1,785 2,975 €/ha
333 h

(120 kg/h)

9,293 (651 h/ha)
16 h/t

2D/AXIS 52,000 12,614 4,674 2,810
(1,885 pest.)
(1,025 fert.)

750 836 2,078 €/ha
231 h

225 kg/h

6,474 (398 h/ha)
7,6 h/t

DIFFERENCE 13,000 2,086 - 718 170 949 897 2,819

Labour NE-Spain: 8.5 €/h
(+): including annual amortization difference 
OPEN VASE with AXIS = 714 €/ha
(*): variable annual cost

(-39%)
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6 m

3,5 m

5 m

1,2 m
Septiembre 2022

6º verde
INTENSIVE vs SHD SYSTEM IN ALMOND



AVIJOR/RP-20: Plant. NOV. 2017: 3,5 x 1,20 m (2.381 árb./ha)

31 Agos. 2020 

Juanjo Bote (Talavera la Real, Badajoz)

3r verde

2.200 kg/ha



Coste total MANO DE OBRA y por conceptos

SHD e INTENSIVO (M+B)-2020

Poda manual; 
96,0; 29%

Poda mecanica; 
39,0; 11%

Mant. suelo; 
56,3; 17%

Trat. herbicidas; 
30,0; 9%

Trat. 
Fitosanitarios; 

90,0; 27%

Recolección; 
22,5; 7%

Coste SHD mano obra: 334 €/ha 

Poda manual; 
96,0; 16%

Poda mecanica; 
33,0; 6%

Mant. suelo; 
56,3; 10%

Trat. herbicidas; 
22,5; 4%

Trat. 
Fitosanitarios; 

54,0; 9%

Recolección; 
325,0; 55%

Coste INT. (B+M)  mano obra: 587 €/ha 



FACTOR INTENSIVE SHD

Spacing (m) /density (tre./ha) 5.5 x 5 (363) 3.5 x 1.25 (2,285)

Canopy vol. (m3/ha) 10,850 5,720

Volum applied (l/ha) 1,130 745

Vol. applied (ml/m3 canopy) 104 131

Leaf deposition (%) 69 % 76 %

Drift (%) 29.3 % 16.6%

Cost treatments (€/ha-year) 1,014 716

EFFICIENCY OF TREATMENTS (2021 trial)

5th year of planting

5.0 /

29.89 m3/tree

10,850 m3/ha
2,00 m3/tree

4,594 m3/ha

4
.7

5
 m

3.50 m

2
.6

9
 m

In press 2022



CITRUS



COSTES DE PRODUCCIÓN Y PARTICIÓN EN 

MELOCOTONERO Y CÍTRICOS 2022 



9 febrer.- 2022

Cordoba

7 x 6 m

3,5 x 1,5 m

1,8 m

SETO EN ALTA DENSIDAD:  Sevilla (SPAIN)

VASO TRADICIONAL: Sevilla (Spain)

5 m



9 febrer.- 2022

3.50 x 1.25 m

3,5 m

2,1 m

(8º verde)

1,5 m

ALCALÀ DEL RÍO



Plantación peatonal: 3r verde

Accesibilidad de los frutos

Lane Late/C-35



5,5 x 1,5 m = 1.212 ar./ha

VALENCIA NATAL / SWINGO o 1710

VALENCIA LATE / 
FLYING DRAGON

11 años

45 m3/árbol = 25.695 m3/ha

9 m3/árbol = 10.908 m3/ha

1.700 ca. x 40,8 = 69,3 t/ha
2,69 kg/m3 copa 

1.500 ca. x 40,8 = 61,2 t/ha
5,61 t/m3 copa 

TRADICIONAL <> HD

13 abril.- 2023

7,0 x 2,5 m = 571 ar./ha



W
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Futur Orchards Horizon 2030

Mobile aerial adquisition
Vigor, uniformity, fertilisation 

DATA ADQUISITION OF
SOIL + PLANT + CLIMATE

Electric orchard

Franco

M.9

MM.106
MM.111

Data analysis

Monitoring and  
control

Web services

Transfering data to the laptop,  
smartphone, apps..)

Adapted
cultivars & 
rootstocks



Horizontal OVER ROW (OR) system

Vertical OVER TREE ROW (OTR) system



CHANGING TREE ARCHITECTURE + DEVELOPMENT OF VIGOUR 
CONTROL ROOTSTOCKS IN PEACH

+ ROOTSTOCK VIGOUR -

Iglesias & Echeverría, 2022



3rd year

16 Oct. 2022

2nd year = 26 t/ha
3rd year = 65 t/haMULTI-LEADER SYSTEM (8-10 leaders/tree) FROM BIBAUM TREES PINK LADY/M9

3 m 
1,6 m

18.750 ejes/ha



RGB + NIR (Camera)

Appl… Forecast 

+ Field View



mini



WHAT’S NEXT?

1945

2023

2010



21 sept.- 2023





ADVANCED 

FARM

30 apples/min





Dr Ignasi Iglesias

Tecnical Manager 

Agromillora Group

iiglesias@agromillora.com 
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