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J. Bethke-UC, CA D. Howard-AgraTech, CA

G. Baze-Golden Pacific Structures, CA N. Jameson-Brite Leaf Nursery, FL
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Historical review of the Spanish Citrus Industry

AVASA

*15th & 16th century

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

-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 orangessmandarins 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 cont.)

AVASA

«20-21th century

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

- 1.958-1.972: Legislative regulations for thetnufsery sector
- 1.968: The first 9 Authorized Nurseries are created

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

- 1.975: Citrus infprevement 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.) AVASA

- 1.983: National quarantine station in Valencia

- 1.994. Commercialization of CTV detection Kits by Tigsue 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 produgérof clementines.



The Spanish citrus industry today  avasa

e Acreage: 330.000 ha. (730.000<acres)

e Production: 6,5 milion M. T«
- 4 th world citrus producet
- 1st world fresh fruit@xporter (55%)

- 54% Sweet oranges, 34 % Mandarins (23%
Clementings), 11% Lemons, 1% Grapefruits



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

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] 365 303 248 355 281 209 300 285 265 2571 254 168 2800 158 213
CLEMENTINA/CLEMENVILLA O NOVAHERNANDINA

87| 1.007] 1.047] 1255 1.13d 985 1.402] 1.081] 1.286] 1.223] 1.275| 1.447] 1.461| {BHG 467 4860)| 1.607] 1675
TANGERINA/KARA/FORTUNA N~

66 121 134 171 o4| 274 349 393 4571 207 218 2081357 435 309 31| 313 34
TOTAL PETITS FRUITS <Y
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/SALUSTIANAVALENCIA-OTRAS
2.721‘ 2990 2.407‘ 2.739' 2528| 2.274| 2.772| 2.387}2:805] 2.703) 2.924| 2.931/'3.100| 2.832| 2.205{3.398| 2.702| " 3476
SANGUINAS/SANGUINELL!

B 13 100 8§ 8§ 8§ 44) 5 6 6 5 4 2 3 24 3 2 5
TOTAL ORANGES
2.748) 3.002) 2.417| 2.747) 2.5352:282| 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

TOTAL AGRUVES
4.704] 5.290| 4.601 5.1

4.679 4.475

5.000 5.770) 5.491 5.751| 5.935

6.281| 6.181| 5.226

08/09 (*) Forecast

<—__Effects of frost January-M ar@

COMITE
DE GESTION
DE CITRICOS



SPAIN: CITRUS EXPORTS EVOLUTION(MT )
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Citrus Tristeza Virus in the world &9%

AVASA

Drstnbution Maps of Quarantine Pests for Europe
Cartes de Repartition Geéographique des Organtsmes de Quarantaine pour 1'Europe

S P Al N Citrus tristeza closterovirus
N

"
. & - &
L]
Mational record/Signalement national Subnational record/Si1gnalement infra-national
(o] [=] Present P
IEl |E| Prasent cnly in some areas/Présent senlement dans certaines zones ELPO 1005-03

Source: OEPP / EPPO



CTV: A disaster of 100 million trees

AVASA

W Florida; 5 [ California; 4 OQ\
l Venezuela;

4
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[] Argentina,;
18

Source: IVIA - Pedro Moreno, stimated



AVASA

Regulations of Authorized Citrus Nurseries in Spain

LEGAL FRAMEWORK

1971 Law 11/71
Seeds and Plants

1972 Decr. 3767/72
General Regulation

1972 O.M. 260773 1976 O.M. 210776
General Regulation General Regulation

R.D. 929/95
Technical Regulation
of Fruits Trees

1994 O.M. 281094
Ornamentals Regul.



Spanish Certification Scheme. Acredited Nurseries %gj
AVASA

- Legislative development

- Transitory period

- Existing material at the time

- Introduction of materials fronn@ther certification schemes
- Use of varieties with a nucelar origin

- New techniques for_obtaining free diseases materials

- Germplasm Bank

- Creation of2Foundation (“Base™) Nurseries



AVASA

Main objectives of the Spanish citrus
Improvement program in Spain 1970

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

» To mantain mother trees patogen free in a
germplasm bank

» To release healthy materials to the growers






Production in the Spanish certification scheme %gj
AVASA

*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 matetial - Foundation nursery
(AVASA-Agrupacion de Viveristas de Agrios, S.A.)

Maintenance and multiplicatien-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.



Certification scheme




Rules for citrus certification

Production of initial block material

Analysis disease
detection

New
variery

Imported
variety
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Cultivatien In
vito ()

a4 =

Negative

analy:3|s\\'Q'g g

&Qnown disease free
vegetal material

Others

Cultivation in field
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Production of FOUNDATION (base) materials
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Buds coming from
Foundation Mother
Trees

Production
Certified materials

Previous multiplication phase

Buds coming from Foundation
Plants or Foundation multiplication
fields

Foundation multiplication fields
Optional phase, under previous authorization
of the Responsible Official Institution



A very isolated production

AVASA
« Strategic location of the production:

— Remote from citrus orchards

— With natural isolation

— No citrus tradition

— Excellent weather conditions, and suitabtge\for citrus growing

— Restrictive regulations that do not allow citrus plantations
Inside the influence area.

1978 AVASA Initial activity
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First certified multiplication fields in the Foundation
Nursery AVASA, in Alcala de Xivert (Castellon) Spain

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

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

« 10.751 rootstocks are-grafted with healthy material of local varieties
that have been qbtained in the IVIA (Valencia) by first time through
the technique-of*'shoot grafting in vitro”



AVASA Evolution ﬂ

AVASA

AVASA‘today

S
O
Since 1996; Q@Q‘
100% under

screenhouses

24.500 m2



46020 VALENCIA
COMSELL ERIA DE AGRICULTURA, PESCA Y ALIMENTACION Tel 96 339 18 80

SERVICI D'INSPECCIO FITIOSANITARIA Fax 96 393 14 68 /\V/\S/\

% GENERAL'TAT VALENC'ANA Pl. Alcalde Dominge Torres, 2-1°
N

%

ACTA N° CV-23073EM

establecido en el R.D. 929/1995 de 9 de junio por el que se aprueba el Reglamento técnico de
control y certificacion de plantas de vivero de frutales, el personal del mismo que suscribe la
presente Acta se personé en la localidad de Moncada (Valencia) el dia 4 de julio de 2007 al
objeto de comprobar entrega de material de propagacion de citricos procedentes del Instituto

L] n L}
Valenciano de Investigaciones Agrarias IVIA a Viveros Avasa de las variedades, categoria y
caniidades de injerios siguienies: u r C e r I I C a I O I I

En virtud de las atribuciones conferidas al Servicio de INSPECCIO FITIOSANITARIA, segin 1o 0%@

VAR!EBAD | CLON | CATEGORIA| TIPO NHM 'OBSERVACIO|
SANTOMERA IVIA 85 PARENTAL INJERTOS 10
MAPO IVIA 190 | PARENTAL INJERTOS 10 Q
PARSON BROWN |IVIA 29 PARENTAL INJERTOS 10 Convenio
45/2000
SUCRENA IVIA 228 | PARENTAL | INJERTOS 10 | Convenio O_ are n ta I I l ate rI a
102/2003
RICALATE IVIA 231 | PARENTAL INJERTOS 10 Convenio
45/2000
BARNFIELD IVIA351 | PARENTAL INJERTOS 10 Convegio
m&
‘
Segin manifiesta el vivero el material vegetal citado se destina a madre de
& base de las mismas variedades/clones que por diversas razones hu mar del cultivo.
La presente Acta se firma en prucba de conformidad con su edando una copia en

poder de cada uno de los firmantes

|

Por el Servici d'Tnspeccié Por el In cxano de Por Viveros A
ijyz/"” o Agrarias /
I/

D. José A. Pina Lorca ‘D Luis’ Nayn;}o Lucas D



FOUNDATION (base) materials in Spain: Controls

AVASA

Sanitary evaluation: Variety evaluation:
Indexing for detection of Fruit quality analysis and
citrus diseases production and,agfonomical

evaluatio <&
<O

' 4
aasa QR

IVIA JAP
CIT 12/97

Nomination as foundation (base tree) o0

Fl: 05/08/97

Identify label



Sanitary evaluation:

e
> Exocortis and others » Dweet mottle,
viroids, Cachexia, Mosalic, | ,
Ringspot, Psoriasis, @steza, Vein

concave gum, Cristacorti%QQ\ enation, Leaf
Impietratura, Citrus leaf~ rugose,

blotch (CLB), (@BTs, , Tatter leaf,
Gitacortis,  Crinkly leaf-
Impietratu@§\ Infectious
< variegation,

Satsuma dwarf,



Seccion de
Certificacion Vegetal

ACTA N° /2/25/0///%’_ 09,

En virtud de las atribuciones que tiene conferidas el Seccign de d
mismo que suscribe la presente Acta se persond en el vivero _fg ; ’3 -
_ en la parcela y/o instal;giorzss
al objeto de comprobar el cumplimiento de las disposiciones vigentes./ t+Fp?
en plantas de vivero de

Pi. Alicalde Domingo Torres, 2, 1* - 46020 VALENCIA
Teléfono 96 339 18 30 Fax 96393 14 68
‘CONSELLERIA DE AGRICULTURA, PESCA Y ALINENTACION

, RUENERALITAT VALENCIANA

Vegetal, el personal del

Al el Gt
O poacbe Bo{a

. Con esta finalidad se tomaron las siguientes muestras:

\ F UENERALTAT et
& VALENCIANA = I

CONSELLERIA D'AGRICULTURA,
PESCA | ALIMENTACIO
SERVICI D'INSPECCIO FITOSANITARIA

AVASA
partado 20

FILA Y/O BT UNIDADES | MUESTREO
SUB-PARCELA | ARBOL Y/O e REPRESEN- REF. RESULTADO
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12570 ALCALA DE XIVERT
CASTELLON

\3%
-

Adjunto segite resultados de los controles sanitarios efectuados en los
agfoldg madre de Base de ese vivero durante 2007 correspondientes al Acta
W240705, CV/23-07-01, CV/23/12/009/07M y CV-2407-004

icho resultados deben trasladarse a la ficha correspondiente que, de cada
arbol de Base, mantiene el vivero.

Valencia, 21 de diciembre de 2007
EL JEFE DE NEGOCIADO DE PLANTAS
DE VIVERO

oy

se) mother trees sampling

Certification Scheme, biological

d results communications

) __de200_ 1
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Data base of foundation trees, and
~biological analysis to be practiced AVASA

Analisis Bioldgicos

: i Ne &ndlisis - [0903 Rf Oficial: | Observaciones |
José Folch Beltran ; qs;
O8/05/2009 1413 26 Fecha: 11 E/04/2009 Fecha Adao: Ao . \ ), 2009

CLOM | Rf45 | Rf5 |FechaMTR|GRP| VARIEDAD |cTvE[cTvI| cTVBWVE | VR PS| CLEV R &

430 221044 221044  16I04/2008 1.3  AVASAFRI1S
438 221040 | 221040 160472009 1.3 AVASAPRI15
438 221054 221084 160472009 1.3 AVASAPRI1S
439 221058 221058 16/04/2009 1.3  AVASAPRI15 ,
440 221064 221064  16/04/2008 1.3  AVASAFRI16 \/
|| 440221080 22108D 16042008 1.3 AVASAPRI16
440 221074  22107A  16/04/2009 1.3 AVASAPRIqE\
440 221078 221078 16/04/2009 1.3 AVASﬁﬁﬁT}_E“—’
| 405221118 22111A 16i04/2000 1.3 A@ﬁ,@jﬁﬁne
405 221110 221110 16/04/2009 1.3 3@5;& PRI 09
BO 22144 22144 160420094\ villaranca
69 2214D  2214D 16042009 Villafranca
69 22154 22154  1G43009 4 villafanca
B8 22150 22150 ( Cigmdizong 4 villafranca

|+
i
)

N

|
EEFDOEREEEREEREEEREEEREREEEEE
FEEEOONEEEEREEREEREEEEREEEEE
HEEOONEEEEFREEREEEREEERREREEEE

O00FREEEEOOOOOOOOO0O0O000O0O000O00

OOOOEOOOOOOEOEOOEOOEEEO O mErN

%

OOOO00O0O0O000O00 0000008 3CE
OOOOOOoOOoOOooOooooOoCoOoEoOoEoOoor e

[ | 20722188 | 22168\\\TBi042008 4 Eureka
| 297 22180 16/04/2008 4 Eureka
| | 2e7 2217\(2217A 1604120094 Eureka
| | 297 2217H 22178 160412008 4 Eureka
05 22214 22214 16/04/2009 4  Fino Largo
| 9522210 2221D 16042009 4 Fino Largo
| | 952273A 22224 160412009 4 Fino Largo
| | 9522338 22238 160412008 4  Fino Largo
05 22238 22238 16/04/2009 4  Fino Largo
|| 1242224a 22244 160420093 LimaBearss
| | 1242224D  2224D 160420093 Lima Bearss
12422254 23254 160412009 3 | Lima Bearss v

Regstro: (1) « [ (> )PP de 41 < . 5




Biological analysis of foundation trees

1.1

Estructura - Informe Analisis AB

José Folch Beltran
viermes, 0F de mayo oo 2009

Miestas tomadas para Andlisis entre 05 71/1998~y 052009

Clementinos

Arrufatina(P) 58

Ref nueva y ant.

Injerto Analisis Parcela  MTR IIB:_T‘I..I’ VEZVR PS CLBV Ao CTVVE VR PS CLBY

5161 | 5161 2870501932

naan 81 ATI0Z22009-N\F) " O

o704 &1 0mosEON SO O M OO0 OO 2000
0703 51 2af0adesr [0 [

0
O

0&02 ah  3INMIZ2006 B OB O
O

0403 o 0anrZonde O O

O
C
Ll
0404 51 08022004 [0 [ O
O
bl
O
O

020 81 190272003 B M O

o104 51 18M10/2001 O O

oo 21 0807000 B B O

G201 81 08111838 B R

AVASA

Analysis 2009: - Forecast 880

- Realized 301
- Pending 579
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Envio 0812

Campana: 2009

Adjunto se remiten las muestras para analisis de CTY mediante el método E.LLS A Las
muestras corresponden al ACTA CY 12/25/043/0809 v han sido tormadas conjuntamente
entre el wivera y el Servicid de Cerificacion Vegetal. En breve se les remitird la mencionada acta
gque actualmente permanece en poder del Servicio de Prevencion Fitosanitaria.

16/12/2008

Deliveries of sampl
&

A N

N® Envio Referencia Muestras Resultado y observaciones
0e12 8 22N v 154 Tomadas 111203 ¢
0e12 9 203N v BY Tomadas 11/12/88/
0E12 9 2LAMNTS v a1 Tomag a~$T”I:-”I 2108
0a12 9 2L5MN191 v 168 Tnﬁg_aﬂ‘a'a 111208

o4

or ELISA-CTV

Feqistro! [E[I] 30 [IJ[E] de 34

Atentamente
Jose Folch

“Wiveros AVASA

0812 7 2L4M172 v 34 Tomadas 12012408

0g12 1,1 v 295 Tomadas 1512083

Mooomz &N v 42 Tomadas 12012408

=t A i) [ £ Tormadae 1709008
Total muestas enviadas 2139

Resultado recibido:

Az e Az covreeatz TETS - ez bl S SRR miafe weniacns 3 dnede anainaciae
SRR G RTAr AR AEe SeeaTiEeEr ol S

teqgiskro; IE[E B2 [I][E de 6

AVASA



& ; g CENERAUTAT VA’EE‘NCIANA Area de Proteccién Agroalim

Laboratorio Diagnosis: Virol
Ctra. Alicante-Valencia, km. /\v /\S /\
46460 SILLA

Tel.: 96 387 47 37 - Fax: 96 121 (

BOLETIN DE ANALISIS

DATOS DEL INTERESADO

>3
Nombre: Seccion de Sanidad y Certificacién Ve »# (AV.ASA)
Direccion: Plaza Alcalde Domingo Torres n °2 1% : 963391830 | Fax: 963931468
Localidad: Valencia __ ervinkia: Valencia Cédigo Postal: 46020
DATOS DE LA MUESTRA % DATOS DEL ANALISIS

Clave placa: A,B,F/16-01-09

Cultivo: Citricos
| Fecha recepcién: 15%1-09 Técnica analitica utilizada: E.L.LS.A.
- i icipal: Alcald de Chivert Virus analizados: CTV

Numerd@de mestras: 42 (Envio 0813)
Ideffificabigaf de las muestras: CV-12/23/001/08-9-M

. ﬁIAGNOSTICO DEL LABORATORIO

CTV

Muestras positivas: ninguna

Silla, 27 de enero de yyyy

Ve R®

Results of ELISA —
CTV analysis

_Y LA TECNICO RESPONSABLI DEL LABORATORIO

Fdo.: Maria José Muiioz Yerbes



CTV analysis made by E.L.I.S.A.

g

AVASA
Year | Foundat.| Results | Increase Results
trees blocks
2009 2.228 -2.228 14.032 -14.032
+0 +0
2008 1.625 -1.625 10.733 -10.733
0 +0
2007 1.693 -1.693 16.073 -16.073
+ 0 +0
2006 1:882 -1.882 18.839 -18.839
+ 0 +0
TOTAL | 7.428 -7.428 59.677 -59.677
+ 0 +0




Evaluation of variety quality

- Fruit quality analysis

. \"’;J?’

Analizis  Gupo tuestra Clon  Patran Localidad Referencia F. Recoleccian Mﬁ'.lisis Realizacion:  Campatia
I EE | 21 |L.-’-".NEL;’-".TE |'IEIB | CC | B | 122 | 1@5 | 20/05/2005 | |2DD4.-’EIE

Terto584: I-EI,EIEIEBE
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Production of CERTIFIED material
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Historical evolution of certified citrus trees

87 1972-2008 37 years
152.918.532 plants

313.000 Has
90 % of the total surface

Million plants

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

Upd.: 20/May/2009



Plants vs MT of citrus in Spain
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Source: AVASA, with information facilitated by the Spanish Ministry of Agricuture and the different Autonomous Governments Upd.: 20/May/2009




Certified citrus trees sold in Spain g
Top-Ten 2004-2008

5- . Top-Ten: 19.086.086 trees (7
P Total: 26.365.623 trees (% 0

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

Updated: 04/June/2009



Number of certified citrus varieties

sold in Spain AVASA
&
Group / Year 1972 ?OQ\ 2008
Mandarins \6>\Q3’p 34
@)
Sweet oranges Q & 6 24
O

Lemons @\%c*)\ 5 6
&
<

Grape?rwts 2 3

TOTAL 19 6/



2.008: Rootstocks in Spain S

W Carrizo C. 57%

O Macrophylla
24%

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



Rootstocks in Murcia Region 2.008 S

B C.Volkameriana B 4 Other 1%

1% :
O Cleopatra M. M Carrizo C. 15%

8%

B C.Macrophylla

75%
Source: AVASA, with information facilitated by the Spanish Ministry of Agricuture and the different Autonomous Governments Upd.: 20/May/2009



Obligatory statement for propagating materials %ﬁ/

AVASA

* Mother tree for seed production
 Seedbeds

« Rootstock nursery

 Increasing blocks of certified buds

o Certifled nurseries trees

e Basic (foundation) mother trees
 Remaining plants of the last season
e Season stimmary

o Stock of identity labels

e Cultivation blocks



Structural organization of the Citrus Nurseries %gj

AVASA

Foundation (base) nurseries

Spanish example of the first Foundatior=(base)
Nursery — AVASA®

. Assoclated nurseries

Alcanar, S.A.T. Centrals, S.A.T.
Sevilla, S.A. Beniplant, S.L.

Gurbi, S.A.T Citroplant, S.L.
Valencia, S/AT Vivercitrus 2.000, S.L.
Gregal, S Vivemur, S.L.

Pascual Hnos,S.A.

. Location
. Installation



g

AVASA: current facilities AVASA

e 24 500 m2 screenhouses

— Foundation mother tree: up to 990 (D46,¢ontainer) in
2.700 m2 & up to 400 ground plants in 12.000 m2

— Multiplication blocks, ground: up to 30.000 in 9.800
m2




Protected Foundation block in AVASA §~
Average production o

e Foundation mother tree In
container 50-500 buds/year

- Between 50.000 & 500.000
buds/year

 Foundation mother tree In
ground 1000-40Q0-buds/year

- Between 350,000 & 1.200.000
buds/year



Protected increase blocks in AVASA

average production AVASA
 Duration: 3 years up to 5 years, and they can
produce each year:
— 1styear: 15 buds/plant -2nd year: 40 hads/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




AVASA protected increased blocks

average annual production AVASA
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




Certified

year Budwood AVISA
2000 2.450.500 ?/
\5%

2001 2.289.903
2002 2.234.335 @T&?al estimated
2003 2117.150 &< production of
004 5 2 6800 certified budwood

o in AVASA

2005 @&5 409

2006 @‘5 2.380.145
2007<?<” 2.470.226
2008 1.865.081
2009 1.741.656



AVASA: Budwood obtained
during the last 5 years AVASA

Material 2005 2006 2007 2008 2009

Base (F.) 131.307 100.995 2500 96.665 114.665

Certified 1.854.000 2.096.000y-1.405.000 1.187.000 1.150.000

These figures'correspond with the distributed material (50 — 75 %
of the total production)



AVASA: Cutted budwood 1990-2009 (20 Y.)

AVASA

Year Base (F) Certified Total Year Base (F) Certified Total
1990 57.230 511.000 568.230 2001 72.400 839.900 912.300
1991  492.400 487.200 979.600 2002 145.885 944.000 1.089.885
1992 17/6.000 519.300 695.300 2003 73.385 1.465.970 1.539.355
1993 154.165 881.400 1.035.565 2004 115.510 1.693.840 1.809.350
1994 169.775 1.0/3.250 1.243.025 2005 131.307 1.854.000 1.985.307
1995 440.100 1.043.800 ~14483.900 2006 100.995 2.096.000 2.196.995
1996 170.205 1.344000 1.511.205 2007 27.500 1.405.000 1.432.500
1997 267.450 1.636.400 1.903.850 2008 96.665 1.187.000 1.283.665
1998 219.030 1.382.800 1.601.830 2009 114.665 1.150.000 1.264.665
1999 243.100 1.181.200 1.424.300 Total Bas Certified Total
2000 91.200 1.289.550 1.380./50] 1990-09 3.357.767 23.982.610 27.340.377




Cultivation under screenhouses g
AVAS/

Lower water allocation needed due to a lower evotrarspiration
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 thickpess in the fruit

Fruits with lewer 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



AVASA facilities %?

AVASA

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 enclosureswith a double door to accede
Blocks are'separated by anti-trip mesh

TOTAL: 650.000 € + VAT



Structural organization of the Citrus Nurseries %?
AVASA

Advantages of the Association compared to thedndivual
Nurseries.

- Scale economy

- Location selection

- Dimension of the nuxsery

- Management angrdevelopment of institutionals helps

- Agreements\with IVIA to the maintenance of the parent

material

- Analysis’and evaluation of Foundation Trees

- RFoductive 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



Current situation

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

- Number of Authorized Nurseries
- Commercialization of citrus plants
- Number _af\Foundation (base) Nurseries

- New-production zones and official control
organizations

AVASA



Current situation

AVASA

Evolution in the number of Authorized Nurseries

40 QOQ\
35-

— B Nurseries No. B Plants (millio

S 30-

E 25

o
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o

E 15-
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= 10
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Source: AVASA, with information of the Spanish Ministry of Agriculture and the Autonomous Governments
Updated: 10/june/2009



Current situation

Evolution of Foundation Nurseries and nursery trees

e
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B Foundation Nursery No. B Trees (million)
Source: AVASA, with information of the Spanish Ministry of Agriculture and the Autonomous Governments. Updated: 08/june/2009



New work lines in AVASA

AVASA

e Obtaining of news varieties
— Selection of spontaneous mutations
— Agreements with the IVIA‘for obtaining triploid
hybrids
— Agreements for.ebtaining irradiated varieties
 Internationabmanagement of license
agreements for citrus patented varieties



20 New improved clementine selections

1902 — 2006

Fina
Argelia? China?
1.902

Oroval
Quart - Vlc
1.950

Marisol
Bechi - Cs
1970

Loretina
Tormos - A
1.992

Clemenules
Nules - Cs
1.953

Clemenpons
Pego - A
1.964

Arrufatina
Vilareal - Cs
1.968

Capola
Vall Ux06 - Cs
1.991

AVASA PRI-21
Alm - Cs
1.993

AVASA PRI-22

Alc-T

Caffin
Marruecos
1.966

Hernandina Nour Orogrande
Picassent - Vic Marruecos Murcia
1.966 . 1.975

Clemenrubi AVASA PRI-26
AVASA PRI-23 V.U.-Cs
Lor - Vic 1.998
1.995

Beatriz
Anna - Vlc
1.981

Esbal
Sagunto - Vic
1.966

AVASA PRI-40
Sg. - Vic
1.998
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mutations



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

+ 10.500 Triploids obtained in Spain,
190 parental combinations

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  .....oowl .
Intermediate | N et e se e 1S e 31 e
Good X [A— L A 2.
Very good 4 2 16 22
TOTAL 35 2 46 83

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



Hybrids IVIA - AVASA [y

2N x2n:+4.000 S/\_
Female parent Male parent
Fortune
Fortune . 0%(/,
Clemenules ova Q
Hernandina MUrcot{,F)
Marisol é‘))mun
_ lendale
Fina @O
&K Kara
Monreal \O$ Ortanique
S\\%% Freemont
Q/Q* N. Comuna
I V | K Clemenules
I - S Loretina

Tang. Orlando y Mineola



Hybrids IVIA.- AVASA rﬂ'
2n x 4n : 3500 o
4n x 2n : 3000
<’</
Female parent Male pa
Clemenules eI8 rlando
Hernandina I\\{ﬁanjo Pineapple
Fina @O\Nova
&
Marisol O$
%\

Fortune @%




Evolution in the commercialization of Mandarin rﬂ

,

versus protected/patented varieties. 2002 — 2008 AVASA

3.500

3.000

(Thousands)

Trees No.
= =
(@) ] () (@] ]
o o o
(@) o o

NN
o wul
S O
S O

o

84,2%

K24

2002/03 2003/04 2004/05 2005/06 2006/07 2007/08

& Free Mandarins

B Protected Mandarins

Source: AVASA with with information of the Spanish Ministry of Agriculture



Summary and conclusions %gj
AVASA

Problematic of the Spanish citrus nurseties 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.



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

AVASA

*Production of plants with a low-quality
*High production costs. Infected varities with a poor vigor.

*Rejection of the grower to pulhup the plantations and to
acquire new plants.

eExistence of smallclandestine nurseries.



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

AVASA

*Association of nurserymen to the establishment apdmaintenance 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.

sImportant reduction of ¢landestine nurseries and an increase of
authorized nurseries!

sIncrease of thectotal sales
Become more technical all the propagative processes.

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



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

*Production and quality of fruit are increased between 15 to 20 % in
new plantations

*Restrictions in the use of rootstocks, concerniag the sanitary state,
have been eliminated

sIncrease in the number of high quality<arieties, available for
propagation.

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

*Since 1.972, thebeginning 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.
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