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Citrus nursery Certification in Spain 
(1968-2008)

AVASA, Foundation and certified 
budwood production under natural 

isolation and protective screen
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•15th & 16th century

-Introduction of the first citrus, from Asia through the North of Africa.

-Distribution in the Americas, by the first Spanish explorers and missionaries

• 18th century

- Beginning of the commercial citrus expansion in Spain. Exports to U.K. 

•19th century 

- Citrus varieties: Common oranges, mandarins and blood oranges. Seedy fruits

- Rootstocks: Sweet orange and Common mandarin

- 1.862: Detection of the Phytophtora sp disease

•20th century

- 1.909: Introduction of the variety Washington navel (Bahia) from U.S.A.

- 1930-1935: CTV was introduced in Valencia, probably with propagation materials      
imported from California

- 1.957: 1st epidemic CTV outbreak, after the severe frost in Valencia (1956) 

Historical review of the Spanish Citrus Industry
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•20-21th century

- Thousands of nurserymen use sour orange (Citrus  aurantium), as 
rootstock. Low quality nursery trees

- 1.958-1.972: Legislative regulations for the nursery sector

- 1.968: The first 9 Authorized Nurseries are created 

- 1.972: Supplying of the first 500.000 citrus plants of the Certification 
program. Rootstocks tolerant to CTV

- 1.975: Citrus improvement program in Spain

- 1.976: AVASA was created by association of the 9 authorized nurseries

- 1.979: ELISA / CTV application

- 1982-84 Obtention, patent and release of monoclonal antibodies for CTV 
detection (INGENASA – IVIA)

Historical review of the Spanish Citrus Industry cont.)
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Historical review of the Spanish Citrus 
Industry cont.)

- 1.983: National quarantine station in Valencia

- 1.994: Commercialization of  CTV detection Kits by Tissue Print ELISA

- 1.996: AVASA Foundation Block and Increases Blocks protected under 
screenhouses. CTV analysis individual, tree by tree

- 2.008: More than 150 million of certified citrus plants grafted on CTV tolerant 
roostocks

- Increase of the production and the quatility of plants and fruits

- Spain became the first world-wide exporter of citrus fresh fruit and the first 
world producer of clementines.
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The Spanish citrus industry today

• Acreage: 330.000 ha. (730.000 acres)

• Production: 6,5 milion M.T.
· 4 th world citrus producer
· 1st world fresh fruit exporter (55%)
· 54% Sweet oranges, 34 % Mandarins (23% 

Clementines), 11% Lemons, 1% Grapefruits
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91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09(*)

CLAUSELLINA/SATSUMA/MONREAL

406 373 408 365 303 248 355 281 299 300 285 265 257 254 168 280 158 213

CLEMENTINA/CLEMENVILLA O NOVA/HERNANDINA

871 1.027 1.047 1.255 1.139 985 1.402 1.081 1.286 1.223 1.275 1.447 1.461 1.812 1.467 1.860 1.607 1.675

TANGERINA/KARA/FORTUNA

66 121 134 171 241 274 342 393 457 297 218 296 357 435 309 361 313 341

TOTAL PETITS FRUITS

1.342 1.521 1.589 1.791 1.683 1.507 2.099 1.754 2.042 1.819 1.778 2.009 2.075 2.500 1.945 2.501 2.077 2.229

NAVEL- NAVELINA/SALUSTIANA/VALENCIA-OTRAS

2.721 2.990 2.407 2.739 2.528 2.274 2.772 2.387 2.805 2.703 2.924 2.931 3.100 2.832 2.295 3.393 2.702 3.476

SANGUINAS/SANGUINELLI

15 13 10 8 8 8 14 5 6 6 5 4 2 3 2 3 2 5

TOTAL ORANGES

2.748 3.002 2.417 2.747 2.535 2.282 2.786 2.392 2.811 2.709 2.929 2.935 3.103 2.835 2.297 3.397 2.704 3.481

TOTAL CITRONS

589 737 570 563 433 666 968 827 893 938 1.018 962 1.071 810 951 879 550 704

TOTAL GRAPEFRUITS

25 30 26 28 29 20 32 27 23 25 26 29 33 36 33 39 43 45

TOTAL AGRUMES

4.704 5.290 4.601 5.128 4.679 4.475 5.886 5.000 5.770 5.491 5.751 5.935 6.281 6.181 5.226 6.815 5.375 6.459

SPAIN: Citrus crops evolution 1991/92-2008/09 (1.000 MT)

08/09 (*) Forecast Effects of frost January-March 05
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SPAIN: CITRUS EXPORTS EVOLUTION( MT )
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Citrus Tristeza Virus in the world

Source: OEPP / EPPO

SPAIN
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CTV: A disaster of 100 million trees

Argentina; 
18

Brasil; 10

Venezuela; 
4

Florida; 5

España; 50

California; 4

Source: IVIA - Pedro Moreno, stimated
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 LEGAL FRAMEWORK

1971 Law 11/71

 Seeds and Plants

1972 Decr. 3767/72

 General Regulation

1973 O.M. 260773 

 General Regulation

1976 O.M. 210776

 General Regulation

1994 O.M. 281094

 Ornamentals Regul.

Regulations of Authorized Citrus Nurseries in Spain 

R.D. 929/95
Technical Regulation

of Fruits Trees
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- Legislative development
- Transitory period
- Existing material at the time
- Introduction of materials from other certification schemes
- Use of varieties with a nucelar origin
- New techniques for obtaining free diseases materials
- Germplasm Bank 
- Creation of Foundation (“Base”) Nurseries

Spanish Certification Scheme. Acredited Nurseries
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Main objectives of the Spanish citrus 
improvement program in Spain 1970

� The obtention of pathogen free propagating 
material of the Spanish citrus cultivars by 
shoot-tip grafting in vitro (STG)

� To mantain mother trees patogen free in a 
germplasm bank

� To release healthy materials to the growers

I V I ANSTITUTO ALENCIANO DE NVESTIGACIONES GRARIAS
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Citrus improvement 
program

Quarantine 
program

Import from reliable sources: Spain 
(IVIA/AVASA), California (UCR-CCPP, 

USDA), others ??

Alternative

Certification
program
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•Production of parental material  - Agrotechnological Center 
of reference (IVIA-Instituto Valenciano de Investigaciones
Agrarias)
Introduction (Quarantine Station) and mantain of citrus vegetal material with the maximum 
sanitary and variety guarantee.

•Production of foundation material - Foundation nursery 
(AVASA-Agrupación de Viveristas de Agrios, S.A.)
Maintenance and multiplication of citrus vegetal material of foundation category with the 
maximum sanitary and variety guarantee.

•Production of certified material  - Authorized nurseries
Multiplication and final distribution of citrus vegetal material of certified category with sanitary 
and variety guarantee. 

Production in the Spanish certification scheme
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Certification scheme

Varietal
improvement

Sanitation

Certification

Parental materials IVIA

Foundation materials (Base) 
AVASA & Others

Certified materials
30 citrus nurseries

Certified nursery trees
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Production of initial block material

Rules for citrus certification 

Spontaneous
mutation

Imported                 
variety

New
variery

I.V.I.A.

Analysis disease 
detection

Positive
analysis

Negative
analysis

Micrografting & 
Cultivation In 
Vitro

Quarantine 
Station

Known disease free 
vegetal material 

Initial plant of 
clone

Initial plant for 
reservation

Graft of initial block 
material

2 plants protected 
from vectors

Minimum of 3 heading plants.  
Cultivation in field

Hybridizations

Others Production  
FOUNDATION 

Material
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Production of FOUNDATION (base) materials

The HEADING plants are considered 
FOUNDATION if they maintain their sanitary 
state after their development and the study of 
their production during more than 2 crops

HEADING plants to establish fields of 
FOUNDATION plants

Previous multiplication phase
Foundation multiplication fields

Optional phase, under previous authorization 
of the Responsible Official Institution

Buds coming from 
Foundation Mother 
Trees

Buds coming from Foundation 
Plants or Foundation multiplication 

fields

AVASA®

AVASA
IVIA JAP 
CIT 12/97

Ref: 12144
ID: 198086
FI: 05/08/97

Development

Identification

Production 
Certified materials
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A very isolated production

• Strategic location of the production:
– Remote from citrus orchards
– With natural isolation
– No citrus tradition
– Excellent weather conditions, and suitable for citrus growing
– Restrictive regulations that do not allow citrus plantations 

inside the influence area. 

+

1978 AVASA Initial activity
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1.980: Certificate of the 
first budwood diseases 

free delivered from  
AVASA to its 9 

associated nurseries
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First certified multiplication fields in the Foundation 
Nursery AVASA, in Alcalá de Xivert (Castellón) Spain

• 1980: The first increase blocks were grafted in the current 
headquarters of AVASA (12 varieties)

Navelina Sw O  Newhall Navelate Sw.O. Clemenules Cl
Oroval Cl Verna L Fino L Fina Cl
Bruno Cl Arrufatina Cl Guillermina Cl Valles Satsuma

• 10.751 rootstocks are grafted with healthy material of local varieties 
that have been obtained in the IVIA (Valencia) by first time through 
the technique of “shoot grafting in vitro”PERMISSION   R
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AVASA Evolution

Increase

Block

Foundation
Block

1984

Since 1996: 
100% under 
screenhouses
24.500 m2

AVASA today
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Current certification 
for the delivery of  
parental material
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FOUNDATION (base) materials in Spain: Controls

Nomination as foundation (base tree)

Sanitary evaluation:

Indexing for detection of 
citrus diseases

Variety evaluation:

Fruit quality analysis and 
production and agronomical 
evaluation

AVASA
IVIA JAP 
CIT 12/97

Ref: 12144
ID: 198086
FI: 05/08/97

Identify label
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Sanitary evaluation:

� Exocortis and others 
viroids, Cachexia, 
Ringspot, Psoriasis, 
concave gum, Cristacortis, 
Impietratura, Citrus leaf 
blotch (CLB), Psoriasis, 
concave gum, Cristacortis, 
Impietratura, 

� Dweet mottle, 
Mosaic, Leaf blotch,  
Tristeza, Vein 
enation, Leaf 
rugose, Witches’
broom, Tatter leaf, 
Crinkly leaf-
Infectious 
variegation, 
Satsuma dwarf, 
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Foundation (Base) mother trees sampling 
according the Certification Scheme, biological 

analysis and results communicationsPERMISSION   R
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Data base of foundation trees, and 
biological analysis to be practiced
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Biological analysis of foundation trees

Analysis 2009:  - Forecast 880
- Realized 301
- Pending 579
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Deliveries of samples for ELISA - CTV
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Results of ELISA –
CTV analysis 
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CTV analysis made by E.L.I.S.A.

59.677

18.839

16.073

10.733

14.032

Increase 
blocks

-7.428
+ 0

-1.882
+ 0

-1.693
+ 0

-1.625
+ 0

-2.228
+ 0

ResultsYear Foundat. 
trees

Results

2009 2.228 -14.032
+ 0

2008 1.625 -10.733
+ 0

2007 1.693 -16.073
+ 0

2006 1.882 -18.839
+ 0

TOTAL 7.428 -59.677
+ 0
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- Fruit quality analysis

Data base of citrus varieties

Evaluation of variety quality
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Total traceability in the distribution of 
the material

Origin of the material

Distribution Sanitary statePERMISSION   R
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Production of CERTIFIED material

Buds coming from 
Foundation Multiplication 

Fields

Buds coming from 
Foundation Mother 
Trees

CERTIFIED multiplication 
fields

Fields of CERTIFIED plants
CERTIFIED PLANT

AUTHORIZED CITRUS 
NURSERIES
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Historical evolution of certified citrus treesHistorical evolution of certified citrus trees
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Source: AVASA, with information facilitated by the Spanish Ministry of Agricuture and the different Autonomous Governments          Upd.: 20/May/2009    

1972-2008   37 years
152.918.532 plants

313.000 Has
90 % of the total surface
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Plants vs MT of citrus in Spain
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Certified citrus trees sold in Spain
Top-Ten 2004-2008

4,74

2,94

2,45 2,41

1,96

1,35 1,25

0,73 0,66 0,59

0
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.N.(P

)

Clemenrubí(P
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V.Delta
 S.
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avel

Nova

Orogrande

Top-Ten: 19.086.086 trees (72 %)
Total: 26.365.623 trees (100 %)

Source: AVASA, with information facilitated by the Spanish Ministry of Agriculture and the different Autonomous Governments 

Updated:  04/June/2009
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Number of certified citrus varieties  
sold in Spain

32Grapefruits

6719TOTAL

65Lemons

246Sweet oranges

346Mandarins

20081972Group / Year
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2.008: Rootstocks in Spain

Macrophylla 
24%

Cleopatra M. 
6%

Volkameriana 
6%

C35 4%

Carrizo C. 57%

Other 3 3%

Source: AVASA, with information facilitated by the Spanish Ministry of Agricuture and the different Autonomous Governments          Upd.: 20/May/2009    
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Rootstocks in Murcia Region 2.008

C.Macrophylla 
75%

Cleopatra M. 
8%

C.Volkameriana 
1 %

4 Other 1%

Carrizo C. 15%

Source: AVASA, with information facilitated by the Spanish Ministry of Agricuture and the different Autonomous Governments          Upd.: 20/May/2009    
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Obligatory statement for propagating materials

• Mother tree for seed production 
• Seedbeds
• Rootstock nursery
• Increasing blocks of certified buds
• Certified nurseries trees
• Basic (foundation) mother trees
• Remaining plants of the last season
• Season summary
• Stock of identity labels
• Cultivation blocks
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Structural organization of the Citrus Nurseries

Foundation (base) nurseries
Spanish example of the first Foundation (base) 
Nursery – AVASA®
· Associated nurseries

Alcanar, S.A.T. Centrals, S.A.T.
Sevilla, S.A. Beniplant, S.L.
Gurbí, S.A.T Citroplant, S.L. 
Valencia, S.A.T Vivercitrus 2.000, S.L. 
Gregal, S.L. Vivemur, S.L.
Pascual Hnos,S.A.

· Location
· Installation
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AVASA: current facilities
• 24.500 m2 screenhouses

– Foundation mother tree: up to 990 (D40 container) in 
2.700 m2 & up to 400 ground plants in 12.000 m2

– Multiplication blocks, ground: up to 30.000 in 9.800 
m2
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Protected Foundation block in AVASA
Average production

• Foundation mother tree in 
container 50–500 buds/year

- Between 50.000 & 500.000 

buds/year

• Foundation mother tree in 
ground 1000–4000 buds/year
- Between 350.000 & 1.200.000      
buds/year PERMISSION   R
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Protected increase blocks in AVASA
average production

• Duration: 3 years up to 5 years, and they can 
produce each year:

– 1st year: 15 buds/plant -2nd year: 40 buds/plant
– 3rd year: 60 buds/plant - 4th year: 90 buds/plant
– 5th year: 120 buds/plant

• 2000 m2/year (6000 plants) must be renew to 
maintain the cycle
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AVASA protected increased blocks
average annual production

Age (years) Trees Production
buds/year

1 6000 90.000

2 6000 240.000

3 6000 360.000

4 6000 540.000

5 6000 720.000

TOTAL 30.000 1.950.000
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Total estimated 
production of 

certified budwood
in AVASA

1.741.6562009

1.865.0812008

2.470.2262007

2.380.1452006

2.635.4092005

2.326.3982004

2.117.1502003

2.234.3352002

2.289.9032001

2.450.5002000

Certified
BudwoodYear
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AVASA: Budwood obtained 
during the last 5 years

114.66596.66527.500100.995131.307Base (F.)

1.150.0001.187.0001.405.0002.096.0001.854.000Certified

20092008200720062005Material

These figures correspond with the distributed material (50 – 75 % 
of the total production)
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AVASA: Cutted budwood 1990-2009 (20 Y.)

27.340.377   23.982.610   3.357.767   1990-091.380.750   1.289.550   91.200   2000

TotalCertifiedBasTotal1.424.300   1.181.200   243.100   1999

1.264.665   1.150.000   114.665   20091.601.830   1.382.800   219.030   1998

1.283.665   1.187.000   96.665   20081.903.850   1.636.400   267.450   1997

1.432.500   1.405.000   27.500   20071.511.205   1.341.000   170.205   1996

2.196.995   2.096.000   100.995   20061.483.900   1.043.800   440.100   1995

1.985.307   1.854.000   131.307   20051.243.025   1.073.250   169.775   1994

1.809.350   1.693.840   115.510   20041.035.565   881.400   154.165   1993

1.539.355   1.465.970   73.385   2003695.300   519.300   176.000   1992

1.089.885   944.000   145.885   2002979.600   487.200   492.400   1991

912.300   839.900   72.400   2001568.230   511.000   57.230   1990

TotalCertifiedBase (F)YearTotalCertifiedBase (F)Year
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Cultivation under screenhouses

• Lower water allocation needed due to a lower evotranspiration
• Faster growth
• Exuberant vegetation, trees of bigger size
• Faster evolution of citrus pests (shorter cycles) an more difficulties to 

control them (mites in particular).
• Higher technical and control requirements to manage trees in 

container during large periods
• Light improvement of the internal maturity ratio and delay of the rind

coloring (with lower intensity)
• Larger rind thickness in the fruit
• Fruits with lower hardness and storage capacity, with lightly shorter

commercialization period
• In spite of these light differences , the fruit maintains the standard 

characteristics of the variety, and let its clear differentiation and 
pertinent analysis. The comparative evaluation is let, as all varieties 
are under the same conditions 
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AVASA facilities

• 24.500 m2 multichapel screenhouses of 3,5 
to 4 m under gutter

• 45.000 m2 of anti-trip mesh with 16x10 
threads/cm2. 

• 17 enclosures with a double door to accede
• Blocks are separated by anti-trip mesh

TOTAL: 650.000 € + VAT

PERMISSION   R
EQUIRED   F

OR   U
SE



Structural organization of the Citrus Nurseries

Advantages of the Association compared to the Indivual
Nurseries.

· Scale economy
· Location selection
· Dimension of the nursery
· Management and development of institutionals helps
· Agreements with IVIA to the maintenance of the parent          
material
· Analysis and evaluation of Foundation Trees
· Productive capacity and real need of buds: 

Clemenules or clemenruby pattern
· Introduction of the new varieties “AVASA PRI”

Management of license agreements
· Obtention of new varieties 
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Current situation

Creation of new companies and dispersion of the 
production. Evolution of:

- Number of Authorized Nurseries
- Commercialization of citrus plants
- Number of Foundation (base) Nurseries
- New production zones and official control 

organizationsPERMISSION   R
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Current situation

Evolution in the number of Authorized Nurseries
Evolution in the commercialization of citrus plants
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Current situation

Evolution of Foundation Nurseries and nursery trees
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New work lines in AVASA

• Obtaining of news varieties
– Selection of spontaneous mutations
– Agreements with the IVIA for obtaining triploid 

hybrids
– Agreements for obtaining irradiated varieties

• International management of license 
agreements for citrus patented varieties

PERMISSION   R
EQUIRED   F

OR   U
SE



Loretina
Tormos - A

1.992

Marisol
Bechí - Cs

1970

Oroval
Quart - Vlc

1.950

Clemenpons
Pego - A

1.964

Arrufatina
Vilareal - Cs

1.968

Capola
Vall Uxó - Cs

1.991

AVASA PRI-21
Alm - Cs

1.993

AVASA PRI-22
Alc - T

Clemenules
Nules - Cs

1.953

Caffin
Marruecos

1.966

Hernandina
Picassent - Vlc

1.966

Nour
Marruecos

1.970

Clemenrubí
AVASA PRI-23

Lor - Vlc
1.995

AVASA PRI-26
V.U. - Cs

1.998

Oronules
Nules - Cs

1.970

Orogrande
Murcia
1.975

Beatriz
Anna - Vlc

1.981

AVASA PRI-40
Sg. - Vlc

1.998

Esbal
Sagunto - Vlc

1.966

Fina
Argelia? China?

1.902

20 New improved clementine selections
1902 – 2006
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Selection and 
evaluation of 

improved natural 
mutations
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Preliminary result about a total of 1.615 evaluated triploid hibrids
1.107  (2n x 2n)  and  508  (2n x 4n)

Rippening period

Quality Middle Middle – Late Late Total

Intermediate 24 0 13 37

Good 7 0 17 24
Very good 4 2 16 22

TOTAL 35 2 46 83

Source: AVASA (own information) and IVIA Updated: 04/07/2008                                             

+ 10.500 Triploids obtained in Spain, 
190 parental combinations

Breading of new varieties. Agreements AVASA / IVIA 
for obtaining late Triploid Mandarins

PERMISSION   R
EQUIRED   F

OR   U
SE



Female parent
Fortune
Clemenules
Hernandina
Marisol
Fina
Monreal

Male parent
Fortune
Nova
Murcott
M. Común
Ellendale
Kara
Ortanique
Freemont
N. Comuna
Clemenules
Loretina
Tang. Orlando y Mineola

I V I ANSTITUTO ALENCIANO DE NVESTIGACIONES GRARIAS

Hybrids IVIA - AVASA
2n x 2n : + 4.000
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Female parent
Clemenules
Hernandina
Fina
Marisol
Fortune

Male parent
Tangelo Orlando
Naranjo Pineapple
Nova

I V I ANSTITUTO ALENCIANO DE NVESTIGACIONES GRARIAS

Hybrids IVIA - AVASA
2n x 4n : 3500
4n x 2n : 3000
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Evolution in the commercialization of Mandarin 
versus protected/patented varieties. 2002 – 2008
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15,8%

84,2%
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Summary and conclusions

Problematic of the Spanish citrus nurseries before having 
available known diseases free varieties. 

Consequences of the use of diseases free varieties by the 
Spanish nurserymen

Impact of the Sanitary and Certification Programs in the 
Spanish citrus industry.
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•Production of plants with a low-quality

•High production costs. Infected varities with a poor vigor. 

•Rejection of the grower to pull up the plantations and to 
acquire new plants.

•Existence of small clandestine nurseries. 

Problematic of the Spanish citrus nurseries before having available 
known diseases free varieties
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•Association of nurserymen to the establishment and maintenance of 
pathogen free initial material.

•Production of certified plants with a high quality. 

•Reduction of the production costs.

•High demand of certified plants by the grower.

•Important reduction of clandestine nurseries and an increase of 
authorized nurseries. 

•Increase of the total sales

•Become more technical all the propagative processes.

•Possibility of export disease free propagation material (foundation 
and certified). 

Consequences of the use of diseases free varieties 
by the Spanish nurserymen
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•Production and quality of fruit are increased between 15 to 20 % in 
new plantations 

•Restrictions in the use of rootstocks, concerning the sanitary state,  
have been eliminated 

•Increase in the number of high quality varieties, available for 
propagation. 

•Adjustment between the production structure and the international 
market demand. 

•Since 1.972, the beginning of the Spanish certification, more than 
100 million of citrus plants have been established in Spain. 

•These new plantations will increase their benefits, approximately 
200 million € / year, when they reach full production.  

Impact  of the Sanitary and Certification Programs in the 
Spanish citrus industry
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