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Ti”age demonstration with disc harrow
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5Panisl1 Production

519.16% ha s 5.480.000 tons.
Mandarin
38% Orange
\ 48%
Lemon Grapefruit
13% 1%
Other
mandarins Satsumas
19% 7%

Clementines
74%



(Citrus | risteza Virus ((_TV)

irst detected in 1 957 in \/alencia

AH orange and mandarin trees grafted on sour

orange died




R ootstocks used in Spain

e Mandarino C]eopatra ...................... 8 %
o ( Jtrus volkameriana. ... 4 %
o (itrumelo Swingle ........................... <1 %

o ( itrus macro/o/y//a ......................... 10 %



R ootstocks used in Spain

CITRUS VOLKAMERIANA
o | olerantto (_ ]V and exocortis.

'Susceptible to xgloporosis and woocig
=

o( yood tolerance to iron chlorosis.
'Tolerant to Hooéing

'5usceptible to F/ytopﬁtﬁora.
'5u5ceptible to nematodes.
'Frecocious and high 3ield.

'High fruit size and low fruit qualitg.

'Monocmbrionic seeds



R ootstocks used in Spain

SWINGLE CITROUMELQO
'To]erant to (_ TV, exocortis and

xgloporosis.

'5usceptible to iron chlorosis.
eResistant to ﬂoocﬂing.
eKesistant to /D/ytopﬁz%ora spp-
oK esistant to nematodes.

e( yood Procluctivitg.

o| ate bearing.

o( yood fruit qualitg.



R ootstocks used in Spain

CITRUSMACROFHYLLA
'éusceptib]e tol= V.

o | olerant to iron chlorosis.

o | olerant to salinit

'Susceptible to cold.

eKesistant to thtphthora spp-
'5usceptible to nematodes.
'Frecocious and high Productivitg.
o] ow fruit qualitg.



R ootstocks used in Spain

CLEOFATRAMANDARIN
'Tolerant to (_ TV, exocortis and

xgloporosis.

o | olerant to iron chlorosis.

o | olerant to salinity
'Susce[:)tible to ﬂoocling
'5usceptible to nematodes.
o] ow 3ie]d with clementines.
e Small fruit size.



R ootstocks used in Spain

CARRIZO CITRANGE
'To!erant to TV and xgloporosis.

'Susceptib e to exocortis.

'Susceptij e to iron chlorosis
'SUSCCP‘E{D e to salinitg.

'Susceptib e to nematodes.

o["roblems in bud union.

e( 300d Procjuctivitg and gooé fruit qualitg
'Earlg bearing.




New citrus rootstocks bree&ing program

Tolerarsce to CT\/

(so0d ac!aptation to all kinds of soils:
Sa]initﬂ)

[ron cHorosis) ]:]oocﬂing, \Water stress.
(o00d aginity with all cultivar.

Be tolerant of all viruses agecting citrus.
Being resistant to Funga] discases agecting
citrus (/7 ﬁﬂtolo/ﬁﬁora SPpP-, Armillaria mellea...). , '

Being resistant to nematodes and other

ests.
Frecocitg) high 5ielcls and goocl fruit qualitg
<sizc,juice content, soluble solic!s...)
Rediced tree size.




New citrus rootstocks breeéing program

Hgbridizations No of hgbrids
Troyer citrange x Cleopatra mandarin +
Troger citrange x common mandarin 19
Cleopatra mandarin x Poncirus trifoliata G
Cleopatra mandarin x Flging dragon. 9
Clcopatra mandarin x Troger citrangc 30
Common mandarin x P. trifoliata. 8
Common mandarin x Troyer citrange v/
King mandarin x P. trifoliata A4
King mandarin x ‘I‘lging Dragon’ 168
Clementine x P. trifoliata 1
Sour orange X Clcopatra mandarin 1%
Gral:)@cruit x P. trifoliata

Grapcncruit X Troyer citrange )
Lemon x P. trifoliata 10
Lemon x Troyer citrange 2>
Lemon x sour orange 10
C. volkameriana x P. trifoliata 88

=S FAATS 508




New citrus rootstocks bree&ing program

New hybrids rootstocks released in [ (]
‘TORNER-ALCAIDE Ne s
R-ALCAIDE Neis
R-ALCAIDE Ne4is
R-ALCAIDE Ne

pd

_ﬂ
O
A A A
A
oo



New citrus rootstocks Bree&ing program

New wbrids with Protection sought in (U
FORNER-ALCAIDE Ne3i
FORNER-ALCAIDE Ne42
FORNER-ALCAIDE. Ne47
FORNER-ALCAIDE. Ne234
FORNER-ALCAIDE N=2313
FORNER-ALCAIDE Nez324
FORNER-ALCAIDE. NeV4+
FORNER-ALCAIDE NeVo+
FORNER-ALCAIDE Nesii5
FORNER-ALCAIDE Viy
FORNER-ALCAIDE 1633
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( itrus breecling program:

screening trials

ESS
lron chlorosis CTV
Salinity I’hytophthora spp.
\Water stress Nematodes
[looding




( itrus breecling program:

3 screening trials
S

OOTSTOCKAND SCION
COMBINATION

]ncompatibilitg
Pud union

| ree size




FRUIT

(_itrus brec&ing program:

screening trials

[

I ruit weight

I ruit conservation

Juice content

Soluble solids and Maturity index
FPeel colourindex

I ruit alterations

Antioxidant content

Yield
E_ar19 or late bearing
Frecocitg

Carbon Footprint
Organic




(_itrus bree&ing program:

screening trials

~ 95: |ron chlorosis




(_itrus bree&ing program:

screening trials

ADPIOTIC STRESS: [ron chlorosis
Fomcr~/\lcaide 5

R, G o8 BAP(E)
Wd@Ynis]  Wd@)moy  [mdHONTS] MO NS




( itrus bree&ing program:

screening trials




(_itrus bree&ing program:

screening trials

ABIOTIC STRE.SS: Salinity
Fomer»«/\]caicle 9
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(_itrus brec&ing program:

scrcening trials

;55: \/\/ater stress




(_itrus bree&ing program:

screening trials

B 5 Flooding




(_itrus bree&ing program:

screening trials

ADIOTIC STRESS: [Flooding
- Forner»«A]caicJe .

Susceptible

% % %

royer x Cleopatra 23 73,8 131 13,1
royer x common mandarin 4 100,0 0,0 0,0
leopatra x P. trifoliata 26 69,2 115 19,3
leopatra x Troyer 13 84,6 0,0 154
ommon mandarin x P. trifoliata 3 100,0 0,0 0,0
ommon mandarin x Troyer 2 100,0 0,0 0,0
lementina x P. trifoliata 3 100,0 0,0 0,0
our orange x Cleopatra 3 100,0 0,0 0,0
omelo x P. trifoliata 2 100,0 0,0 0,0
Susceptible
Resistant
itrumelo Resistant
leopatra Susceptible
olkameriana Resistant
itrus taiwanica Susceptible

. Orlando Susceptible



(_itrus brce&ing program:

scrcening trials




.; (_itrus breedin g program:
screening trials

BIOTIC STRESS: Tylenchulus

semipenctrans




(_itrus brec&ing program:

screening trials

BIOTIC STRE.SS: Tylenchulus

sc—:mipcnctrans

Morner-Alcaide 5

300
250 - mFeees
200
150

B Eggs+R2

Carrizo FAS



(_itrus brec&ing program:

screening trials




(_itrus brce&ing program:

scrcening trials
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I orner-Alcaide 41 8

Trogcr citrange x common mandarin

> Dwarﬁng.

> | olerant to citrus tristeza virus.

> Susceptible to calcareous soils.

> |ntermediate tolerance to salinity.

> Susceptible to citrus nematode.

> Susccptible to f)/yto/o/n%ora spp. (”root rot”).
> High Productivitg.

> T xcellent fruit c]ua]itg.
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King mandarin x Foncirus trifoliata

> Dwarxcing.

» Kesistant to citrus tristeza virus.
> To]crant to calcareous soils.

> (ood tolerance to salinitg.

> Resistant to citrus nematode.

> E_xce”ent Procluctivitg and fruit qua]itg.



Hiigh densitg Plants (4x1.5m)




(_itrus bree&ing program:

screening trials

é(lidRONOMIC FERTFORMANCE
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(_itrus bree&ing program:

screening trials

AGRONOMIC FERFORMANCE
Fruit qualitg

Clementina de Nules

FA-13 FA-5 CARRIZO C-35 CLEOPATRA MACROPHYLLA C. SWINGLE VOLKAMERIANA

FA-2324

V-17 FA-517

119,11 113,78 109,56 104,00 114,65 108,44 104,89 98,00 95,33 126,44 104,22 122,22

58,13 59,67 56,00 59,16 57,89 53,18 57,59 55,09 55885 55,61 58,54 55,77
Total acids (%) 7,00 7,00 7,50 8,00 7,50 6,50 8,00 6,50 7,00 7,00 7,50 8,50
Total soluble solids (%) 13,10 13,63 13,33 13,40 13,10 12,60 13,10 13,43 12,90 13,20 14,03 13,63
Total soluble solids Total acids-1 JEEENARENER-Y 13,89 13,09 13,65 15,14 12,79 16,14 14,40 14,73 14,61 12,53

Peel colour index 8,25 8,63 9,13 6,24 6,79 9,15 5,63 11,39 4,18 11,47 11,00 11,11
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FA- CARKRIZO

C_umulativcijicid {I(g/trc:::"

Rootstocks Canopy volume (m3)  Yield efficiency (kg/m3)  Juice (%)  Soluble solids (%)  TSS:TA

Forner-Alcaide 5 571 46.3 55.11 11.18 8.23 8.35
Carrizo citrange 6,47 271.35 55.93 11.42 8.89 7.96



: Navelate

110

109 <

108

107 <

106

10%

Rootstocks
Forner-Alcaide 5
Citrange Carrizo

-

Juice (%)
43,97
42,85

Yield (kg/trcr:)

Ca mzo

Acids (gr/l)
10,31
9,8

2Brix
11,58
11,86

Mmi
11,29
12,2

% Fruit drop
11,72
14,94



O!GJCSU

Carrizo citrange 38,00 99,90 57,40

Forner-Alcaide 5 47,70 103,40 56,80 8,60 7,50

I ino 49

Yield (Kg/tree) | Fruitweight (gr) | Juice (%) | Soluble solids TSS:TA

Forner-Alcaide 418 2025 151,64 38,57 7163 1,39
Forner-Alcaide 5 6241 18425 38,49 7.96 132
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STAR RUBY
T

RIO RED - RAY RUBY - REDBLUSH
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orner-Alcaide 5

o (_lementina de Nules

800

700 -
600 -
500 -
400 ~
300 -

200 +

Cumulative yield (kg/tree)

100 -

621,93

724,34

m12°
m11°
W 10°
mo°
ose
m7°
me°
m5°
o4
o3e
m2°
m1°

0

CARRIZO

Acids

FA-5

Soluble solids (%)

TSS:TA

Colour

Forner-Alcaide 5

Rootstocks Fruit diameter (mm) Fruit weight (gr) Juice (%)
59.95 91.20 52.61
57.20 81.36 47.72

Carrizo citrange

10.30
9.72

12.00
12.00

11.65
12.35

8.66
6.71
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IProduccion acumulada (ke /drbal)
5
O

FA-5 CARRIZO

Rootstocks Yield (Kgltree) Juice (%) Soluble solids Maturity index

Carrizo citrange 39.66 b 39.03a 11.48 bc 15.67 b
Forner-Alcaide 5 47.67 a 41.60 a 11.90 ab 16.46 a



Fomer~Al

? Clemenrubi

120 .
P —T 100 ¥~ w2012
co 4 2010
2009
40 -
42008
20 1 T
Qg -+ T
Carrizo F-A5
______ [carrizo___[Forner-Alcaide 5
Fruit diameter (mm) 53,69 55,34
Fruit high (mm) 49,53 50,83
DiH 1,08 1,09

Peel thickness (mm) 2,76 2,37
Fruit weight (g) 76,06 86,99
Juice (%) 44 .97 54,71
Dry fruits (%) 30,43 1,39
total acids (%) 0,94 0,98
T.S.8. (%) 11,09 11,76
Maturity index 11,79 12,1

Peel colour index -4.07 -4 .41




orner-Alcaide 5

? Orogrés

200
AR ' ' 2012
M — 42011
100 g . 2010
& 2000
5 i w2008
. p

0
Carrizo F-A5

________|carrizo_|Forner-Alcaide5

Fruit diameter (mm) 51,6 54,77

Fruit high (mm) 48,21 50,55

D/H 1,07 1,08

Peel thickness (mm) 2,33 2,08

Fruit weight (g) 72,79 86,65

Juice (%) 53,53 58,75

" Dry fruits (%) 7 1

total acids (%) 1,01 0,94

S T.S.S. (%) 10,8 10,85

. Maturity index 10,68 11,55

Peel colour index -12 -10,81



( itrus bree&ing program:

screening trials

AGRONOMIC FERFORMANCE
I ruit qua]itg

35

29,56 O FA-5
W CARRIZO

30

25 - 23,4 4,37
20 - 18,14

15 4 13,06

FRUITS %

10

5 SMALL UNMARKETABLE

3 4
COMMERCIAL SIZE



(itrus Bree&ing program:

Bt R SCFCCﬂiﬂg trials

‘..:/.[ y KR

[

GRONOMIC FERFORMANCE ;

arlg or late maturing

)




scrcening trials

(_itrus brce&ing program:

20-oct 27-oct 03-nov 09-nov 12-nov 17-nov 24-nov
C. Carrizo 10,42 11,68 11,78 11,98 12,8 {FELT 13.1 12,6 13:53
V-17 13,1 13,1 12,8 12.7 245 [l 13,77 13,2 13,53
ACIDS
C. Carrizo 10,5 10 9,5 8,3 7,9 8,1 7.5
V-17 9,5 9.5 9 89 7.5 i
TSS:TA
C. Carrizo TET) 9,13 9,69 {328 12,66 1225 14,62 14,06 14,09
V-17 10,7 10,77 MM 11,19 13,23 15,37 12,89 151
COLOUR
C. Carrizo 0,42 0,88 1,18 2.3 1,32 1.1 T.27 13,43
V-17 1,19 1,82 3,78 6,58 3,9 M,77 15,75
JUICE
C. Carrizo 46,55 56,72 63,46 50,65 45 58 60,71 48,13 53,09
V-17 56,9 58,82 59,09 53,69 60 56,25 57,04 59,42




itrus brec&ing program:

scrcening trials

AGRONOMIC FERFORMANCE ;

Antioxidant activity

Acids (%) Sugars (%)
Rootstock Citric Tartaric Malic Ascorbic Total acids Sucrose Glucose Fructose Total sugars
Carrizo citrange 0,99+0,11ab  0,02£0,00 bc  0,29+0,02 a 0,05+0,00 a 1,350,117 ab  4,60£0,13bc  1,67£0,06 ab  1,61£0,07 a 7,87+0,24 be

Cleopatra mandarin ~ 1,04+0,04 bc  0,0240,00 b 0,3340,01 ab  0,0640,00 b 1,4540,04 be  4,65+0,09 be 1,74+£0,04 ab  1,6940,04 ab  8,08+0,17 be

020324 1,30+0,10 d 0,02+0,00 bec  0,31£0,00ab  0,06£0,00ab  1,69+0,11d 4,68+0,16 be 1,.810,14 b 1,74£0,16 ab  8,24+0.,45 be
F&A 418 1,33+0,03 d 0,0240,00 ¢ 0,34:0,02bc  0,08+0,00d 1,77£0,03 d 5,5240,16d 2,17£0,09 ¢ 2,15£0,08 ¢ 9.84:+0,26 d
F&A 13 1,01£0,07 b 0,02+0,00 be  0,31£0,01 ab  0,06+0,00 b 1,40£0,07 ab ~ 4,75£0,06 ¢ 1,900,07 be 1,96£0,08 be  8,62+0.21 ¢
030118 1,02£0,11 be  0,01+0,00 a 0,38+0,03 ¢ 0,06+0,00 b 1.47+0,10 bc 4212016 ab  1,71£0,07ab  1,78+0,07 ab  7,7040,30 abc
030127 1,2240,05ed  0,02£0,00 be  0,33+£0,01 ab  0,07£0.00 ¢ 1,64+0,06 ed  4.23£0,20ab  1,75#0,10ab  1,66+0,12 a 7,6440,42 abc
030131 0,78+0,01 a 0,0140,00 a 0,340,010 be 0,060,000 b 1,20£0,02 a 3,77£0,02 a 1,52+0,04 a 1,55+0,04 a 6,8440,08 a
030212 0,950,077 ab  0,02+£0,00 a 0,3820,01 ¢ 0,06=0,00 b 1,40£0,08 ab  4,07£0,35a 1,65+0,16 ab 1,65+0,15a 7,37+0,60 ab

030230 1,02£0,01 be  0,02+0,00 a 0,32£0,01 ab  0,060,00 b 1,41£0,02ab  4,89:0,11 ¢ 1,81£0,09 b 1,84:0,09ab  8,53+0,30 ¢




( itrus bree&ing program:

screening trials

AGRONOMIC FERFORMANCE ;

I ruit conservation

Clementina de Nules: lntc—:mal {ruits parameter

18 16
&M COLOUR 16,1 14
526

14 4 12
12 4 )
10 4 b
i 6
6

4
4 —e—Cariizo
\ 2 —m—FAS

0
@ 27. 0o 17-nov  Oldic 154 29-dic 5jan

27-0ct 09 17 01-di 15-d 29-di 54
25
TSS:TA
TA
20 0,07|
6,66
8 15
,08
7 v
6
55 10

a 46

5 —e—Carrizo
2 —m—FAS

0
0

27-oct 09-nov 17-nov 01-dic 15-dic 29-dic 5-jan



( itrus breecling program:

screening tri als

s
S C

AGRONOMIC FERFORMANCE ;

I ruit alterations




( itrus bree&ing program:

screening trials

[

AGRONOMIC FERFORMANCE
( _arbon FootPrilr;t A S




( itrus brce&ing program:

S5 scrcening trials

[

AGRONOMIC FERFORMANCE
Organic Productiom

A onidrella aurantii’(Red scale)

255

20
15 -
B M2 escudos
10 +
5 | ' i—y
:I I 1 1 I
CiC ClL FA S w17

MWAL




Cleopatra mandarin x [oncirus trifoliata

v Kesistant to citrus tristeza virus.
\/Gooé tolerance to calcareous soils.
\/Exce”ent tolerance to salinity.
v'Kesistant to Hooc!ing.

v Resistant to citrus nematode.
\/Exce”ent Productivitg.

\/Exce”ent fruit qualitg.



THANK YOU
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