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Especies
Surface 2022   

(ha)

Production

2021-2023 (t)

Apple 29,246 472,667

Pear 19,113 286,500

Peach+300 70,032 1,137,500

Cherry 29,463 111,767

Apricot 18,428 108,033

Plum 13,245 178,067

TOTAL 179.527 2.294.533

Surfaces and production of deciduous
Fruit especies in SPAIN 2021-2023





Production costs peach & cherry 2022

C
o

n
si

d
e

ri
n

g
m

id
b

lo
o

m
in

g
in

te
n

si
ty

va
ri

et
ie

s

65% tract.
35% fertilit. 

65% tract.
35% fertilit. 



Evolution of prices of inputs, outputs  and 

CPI (IPC) in the period 2002-2022
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0,72 en base IPCIglesias, 2022

8,8 en base IPC
0,52 en base IPC

-

+

8,8

0,52





SPAIN

TANY NATURE



SUSTAINABLE INTENSIFICATION IN APPLE

210 kg/h

125 kg/h



Transition to small trees = sustainable intensification

Franco

M.9

MM.106
MM.111

Iglesias, 2022
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APPLE PEACH
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23 marzo.- 2021

4 x 2 m

5 x 3 m

3,5 x 1,0 m

5 m 

4 m 

3,5 m 

GF-677 
(667 t/ha)

GF-677
(1,250 t/ha)

Rootpac-40
(2,857 t/ha)

ROAD MAP: 
Planar canopies
+ intensification



Rootpac® 20     Rootpac® 40       Rootpac® R          INRA® GF-677                 Garnem
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PRUNUS ROOTSTOCKS

ROOTPAC 20 ROOTPAC 40 ROOTPAC R

SIZE CONTROLLING 

ROOTSTOCKS FOR PRUNUS

GarnemGG-677

RP-20
RP-40

RP-R





TREE ARCHITECTURE AND CANOPY ACCESIBILITY

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

Canopy volume = 24 x 667 = 16,008 m3/ha
Canopy volume = 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



The effect of training system and rootstock (RP-40

and GF-677) on anual and cumulative yield of two

nectarine cultivars

Iglesias & Echeverría, 2022

RP-40 RP-40GF-677 GF-677
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DRIFT (%) AND VOLUME APPLID (l(ha) AFFECTED BY TRAINING 

SYSTEM AND SPRAYING EQUIPMENT
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EFFECT OF NUMBER OF LEADERS ON TCSA, LH, LCSA, 

LATERAL SHOTS/LEADER AND CANOPY DENSITY

G. Lang (MSU)



NORACILA LATERED

Iglesias, 2023

8 set.- 2020



Central Axis Bi-Axis

Tri-Axis Four Axis

0,7 m

1,4 m

2,1 m

0,7 m

1,4 m

2,1 m

SIZE CONTROLLING ROOTSTOCKS

Iglesias et al., 2024



27 mar. 2024

24 abri. 2023

OPTION 1 FOR NEW PEACH ORCHARDS: FULL PACKAGE = 40,000-50,000 €/ha



15-mar.-2023

OPTION 1 FOR NEW PEACH ORCHARDS: FULL PACKAGE = 50,000 €/ha

SUPP0RT STRUCTURE + HAILNET V5= 19,000 €/ha



2-agos.-2022

60,5 t/ha



2 years GF-677 4 x 2,2 m

Photo: V. Dimitrios

//upload.wikimedia.org/wikipedia/commons/2/21/EU-Greece.svg
//upload.wikimedia.org/wikipedia/commons/2/21/EU-Greece.svg


NORACILA / ROOTPAC 40 (3,7x1,1m.: 2.547 ar./ha)                      

8 verds (test abril 2011)

4 mar. 2019

3,7 m

OPTION 2: NO HAILNETS = 19,000 €/ha

SUPP0RT STRUCTURE = 7,000 €/ha



2b.- AXIAL SYSTEM: EARLY/RP-40 3,8 x 1 m: 30-32 t/ha 

26-Gen.-2023

SUPP0RT STRUCTURE =  1,000 €/ha

OPTION 3: SINGLE STRUCTURE = 12,800 €/ha



12-jun.-19

Carla / RP-20  7è (ud), 3,4 x 0,6 m (Algerri)

SUPP0RT STRUCTURE =  0 €/ha



Flower thinning: different options





KINOLEA/RP-20 or RP-40 4,5 x 2 m  (1.111 tres/ha) (pla. 25 April 2021, 1 year old tree from “micro graft”  

20 marz.-23

3rd year 35 kg/tree = 39.000 kg/ha

2 m 

4,5 m 

SUPP0RT STRUCTURE =  0 €/ha



KINOLEA/RP-20 4,5 x 2 m  (1.111 tres/ha) (pla. 25 April 2021, 1 year old tree from “micro graft”  

14 agos.-23

3rd year 35 kg/tree = 39.800 kg/ha

80



3D MECHANIZATION OF PRUNING (II)



750

1.200

2.100

3.700

TRAINING SYSTEM 3.5 x 0.8 m 3.5 x 1.1 m 3.5 x 2.0 m 3.5 x 2.5 m

Tree/ha €/ha x3,5 € 3.571 / 12.450 2.597 / 9.089 1.428 / 4.998 1.142 /  3.997

LA. €/ha* (year 1+2) 750 1.200 2.100 3.700

(*): Labour positioning branches in Winter + pruning + instaling support structure
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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 14,435 5,407 3,528
(2,293 pest.)
(1,235 fert.)

920 1,785 2,975 €/ha
333 h

(120 kg/h)

9,028 (651 h/ha)
16 h/t

2D/AXIS 52,000 11,148 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 3,287 - 718 170 949 897 2,554

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

(-39%)



FLOWER THINING-2020

320 h/ha



Vas + trineu

Palmeta+carro

HARVEST



Lateral + topping summer pruning of TARDERINA             
3 axis: 2nd After harvest

30 Sept. 2023

DEFINING CANOPY VOLUME

FOR EASIER WINTER PRUNING



1.- WINTER PRUNING

1st summer
pruning

HRAVEST

November February ---- April May June July August Septem. October

Early

Mid Season

Late

From 45 days (early) to
2 months before harvest

6 weeks before harvest (cultivars
with lack of colour and/or vigorous

2nd summer
pruning

From 1 to 2 months after harvest if
more vigour. 

Until final september

2.- SUMMER PRUNING



TRIPLE EIX  TARDERINA / GF-677: 4,0 x 2,0 m

1 agost.- 2022



The compact effect of summer pruning on 2D canopies

28 des. 2023



PRUNING



Piku-1
W-158

SL-64

ADARA

Reference and other

Gisela-13

Gisela-17



THE EFFECT OF INTENSIFICATION ON YIELD             

AND FRUIT SIZE OF THREE CULTIVARS

 Variety 
Space 

distances 
(m) 

Yield (t ha-1) Fruit size Fruit 
Weight 

(g) 
2nd 

year 
3rd 

year 
4th 

year 
5th 

year 
6th 

year 
C.Y. 
(t.) 

% 
(Ø mm) 

mm 

S. Valina® 3.50x0.50 3.3 6.5 15.1 18.4 16.3* 59.6 100% (28+) 28-30 7.7 

S. Saretta® 3.50x0.50 3.8 7.7 18.3 22.8 20.7* 73.3 100% (30+) 30-32 8.2 

Kordia’ 3.50x0.50 3.0 6.5 12.6 13.1 5.2* 40.4 90% (28+) 28-30 7.4 

 

Annual and cumulative yields (C.Y.), mean fruit size and fruit weight of 7-year-old trees of 

‘Sweet Valina®’, ‘Sweet Saretta®’ and ‘Kordia’, grafted on GiSelA®5 in Ferrara (Emilia 

Romagna, Italy). Source: Giori M., personal com.  (2020).

Iglesias and Torrents, 2022

Courtesy of  M. Giori

SWEET SARETA/GiSelA®5   3.5 x 0.5 m



THE EFFECT OF CULTIVAR, ROOTSTOCK AND 

TRAINING SYSTEM ON MEAN HARVEST RATE

Orchard system has significant influence on harvest efficiency

M. Whiting, personal com. (2018)



FLOWER THINNING: ASSISTED BY 

HAND AND MECHANICAL THINNING 

WITH DARWIN





SHD 6th year:  Peralillo, O’Higgins (CHILE)

35-40 t/ha

28 febr.( ago.) 2021 



HARVESTING AGEN/RP-20 SHD 6th year:  

Peralillo, O’Higgins (CHILE)

28 febr.( ago.) 2021 



Emilia Romagna (3r year)

STANLEY/RP-20 3x0,8 m 

August-2019 M. GIORI

M. Giori 



‘Stanley’/Rootpac®20 EJE CENTRAL 3r verde Banat (Serbia). 3,0 x 0,5 m

55 52 58

40 18 25

54
58

M. Giori 



A new and distinct hybrid plum-

apricot plant used as a rootstock that 

exhibits root-knot nematode 

resistance, high tolerance to root 

asphyxia, and compatibility with 

apricot and plum varieties.

‘APRIMED’ (AP-65) (PAC-00.05)



NELSON /AP-65: 4,5 x 2,5 m. Planted dormat bud February 2022 

5th March-2023 

4,5 m



NELSON /AP-65: 2,75 x 1,5 m. Planted dormat bud February 2021 

17 mar.-2023 

2,75 m
1,5 m

14 abril-2023 CANDASNOS (Huesca)





CHANGING TREE ARCHITECTURE + DEVELOPMENT OF VIGOUR 

CONTROL ROOTSTOCKS IN PEACH

+ ROOTSTOCK VIGOUR -

Iglesias & Echeverría, 2022

3,0 m
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Flying Autonomous Robots



https://youtu.be/kLmersqggOY

https://youtu.be/kLmersqggOY


April, 2024

KLEPPE (Alto Valle, Argentina)



30 apples/min



CONCLUSIONS

 Constant increase of production cost, in particular labour, requires a 
reduction based of mechanization for thinning, pruning and harvest. 

 Efficient mechanization and labour use requires planar or bi-
dimensional canopies. In the meantime these planar canopies are 
more efficient in the use of inputs (water, fertilizers, phytosanitary 
products, etc.)

 Planar canopies associated to intensive orchards requires size 
controlling rootstocks and results in early and high yields and labour
cost for training trees during the first 2-3 years. 

 Intensive systems associated to planar canopies are the keys for an 
efficient and sustainable production (environmentally and grower’s 
profit) in Prunus species. 

 Planar canopies open the door to precision fruit production in aspects 
as robotic thinning, pruning and harvest, precision counting (forecast) 
and pests and diseases monitoring, among other.  




