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Citrus leprosis: Disease distribution in Brazil




Citrus leprosis: Disease distribution in Sao Paulo State

Incidence of trees with leprosis symptoms on old and/or young shoots

North (63.7%) 47 .5%

M icem (34.2%)
[ Bebedouro (51.2%)

Northwest (51.2%) B Olimpia (86.2%)

Il Jales (70.9%)

[ Buritama (24.6%)

I José Bonifacio (19.2%)
[ Mirandépolis (97.4%)
= votuporanga (56.3%)

Center (42.5%)

[ Guaranta (0.0%)
[l 'tépolis (37.2%)
[l Araraquara (59.3%)

West (48.3%)
Il Faixa | (48.3%)

B Faixall (48.3%) _ ‘ }“” “ South (36.4%)

[ Araras (38.5%)
[ itapetininga (23.5%)
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Citrus leprosis: Disease distribution in Sao Paulo State

Incidence of trees with leprosis symptoms on young shoots

North (21.0%) 14.5%

Ml icem (20.6%)
Il Bebedouro (7.7%)

Northwest (14.6%) B olimpia (21.7%)

Il Jales (18.9%)

[ Buritama (6.0%)

I José Bonifacio (7.1%)
[ Mirandépolis (97.4%)
= votuporanga (13.4%)

Center (11.8%)

[ Guaranta (0.0%)
[l 'tépolis (13.4%)
[l Araraquara (13.1%)

West (36.3%)
Il Faixa | (36.3%)

B Faixall (36.3%) _ ‘ }“” “ South (10.7%)

[ Araras (10.5%)
[ itapetininga (11.7%)
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Citrus leprosis: Symptoms

Local symptoms on leaves




Citrus leprosis: Symptoms

Local symptoms on twigs and branches
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Citrus leprosis: Symptoms

Local symptoms on fruit
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Incidence

Incidence

Citrus leprosis: Polyetic disease (multiyear)

D Valéncia 2003 Valéncia 2004
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Citrus leprosis: Cumulative disease

e Symptomatic fruit

Valéncia 2004 _
A Symptomatic leaves

Valéncia 2003 10000,

80004 o Symptomatic shoots
6000
4000
E 2000
= 0 '
£ 0 60 120 180 240 300 360 0 50 100 150 200 250 300
(<)
e
S 250- Natal 2003 1400- Natal 2004
'S
=

200+

1504

1004

0 60 120 180 240 300 360

0 a0 100 150 200 250 300 350
Time (days) Time (days)
Symptomatic fruit usually decrease at the end of cycle (harvest);

Initial incidence of symptomatic shoots and leaves increase between cycles;

Final incidence of symptomatic shoots, leaves and fruit increase every cycle.
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Citrus leprosis: Cumulative disease

Incidence of trees with leprosis symptoms as function of tree age

% trees with leprosis symptoms
= N w EAN (o)) (@]
o o o o o o

o

B Only young symptoms 51.6

B Young and old symptoms

40.4

0-2 3-5 6-10 >10
Tree age classes (years old)
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Citrus leprosis: Economic impact

Economic Impact of Leprosis

Disease damages
+

Cost of control
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Citrus leprosis: Damages

Pearson coeficient

Yield damage x Leprosis severity 0.93 *
Yield damage x Mite infestation 0.57 *
Leprosis severity X Mite infestation 0.76 *

* Significant P < 0.05

. -Cost of control vs fruit price
-Weather conditions
-Citrus varieties
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Citrus leprosis: Damages

-Weather conditions

Rain vs mite infestation Air humidity vs mite infestation Water availability vs mite infestation
2000 =T 100
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Citrus leprosis: Damages

-Citrus varieties

50
454 O healthy
40- W spotted
351
30+
251
201
15- I
10+
5_
D_

Fruits {kg/plant)

inf | ctrl inf | ctr|inf | ctr| inf|ctr| inf| ctr | inf| ctr| inf| ctr] inf| ctr| inf| ctr| inf| ctr

val per lip li lim bai sel | bar | nat | ham

Comparative fruit production of different citrus cultivars (val=Valencia, per=Pera,
lip=Lima da Persia, liv=Lima verde, lim=Lima, bai=Bahia, sel=Seleta, bar=Barao,
nat=Natal and ham=Hamlin) that were 4 years old and averaged six plants per treatment.
Trees (inf) at 18 months age were infested with viruliferous mites. Control non-infested

trees (ctr) remained under multiple mitecide sprays each year in Piracicaba, Sdo Paulo _
State. Rodrigues et al., 2003
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Citrus leprosis: Damages

Lesions on fruit — depreciation for fresh market
I —
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Citrus leprosis: Damages

Lesions on fruit — reduction on fruit weight
related to the number of lesions per fruit

No changes on fruit
Brix, acidity and ratio

Rodrigues et al., 2000




Citrus leprosis: Damages

- . 44

It — early fruit dr

|d reduction of
20 to 100%

Rodrigues et al., 2000
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Citrus leprosis: Damages

Lesions on leaves
— decrease on photosynthetic rate
- defoliation
- reduction on yield (present and future)
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Citrus leprosis: Damages

Lesions on twigs and branches
— defoliation and die back
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Citrus leprosis: Damages

Lesions on twigs and branches
- reduction on yield (present and future)
- reduction of tree economic life span
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Citrus leprosis: Damages

Lesions on twigs and branches
- reduction on yield (present and future)
- reduction of tree economic life span
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Citrus leprosis: Cost of control

- Recovery of tree healthy
(pruning of affected tissues or tree reset)

- Reduction of leprosis inoculum
(systematic pruning)

- Control of vector mite
(mitecide application)
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Citrus leprosis: Cost of control

Recovery of severe affected tree
- elimination of symptomatic branches
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drastic pruning

Recovery of severe affected tree
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Recovery of severe affected tree
- drastic pruning
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Recovery of severe affected tree
- drastic pruning
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Recovery of severe affected tree
- drastic pruning

~06imonths afterprunings
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Recovery of severe affected tree
- drastic pruning
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Recovery of severe affected tree
- drastic pruning

At Ieast 2 years to recovery the y|eId
Mitecide spray as complementary measure

»

L

y
FUNDECITRUS —
~ FUNDO DE DEFESA DA CITRICULTURA NG



Citrus leprosis: Cost of control

<
" c
Sanity recovery of affected tree = =
= Q
7) (@)
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S 125000 - C
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L 25000 @ = o
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% 5000 - . o
>
£ .15000 - L]
o
-35000 -
-55000 -

Cumulative financial return of several practices to recover the
healthy of severe affected adult trees after 4 year after pruning

**all treatments were followed by systematic mitecide applications

Pattaro et al., 2007
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Citrus leprosis: Cost of control

Systematic removal of affected shoots and fruits

7000 ~

6000 -

5000 -

4000 -

3000 -

2000 -

1000

0 T |

Mitecide Mitecide + Inoculum Control
-1000 - Inoculum reduction
reduction

Cumulative Financial Return (US$/ha)

Cumulative financial return of several practices to control leprosis after 2 years

*Miticide treatments consisted of spraying with spirodiclofen or cyhexatin (Al >10%)
sInoculum reduction consisted of monthly removal of every affected tissues
(its cost is positively related to leprosis incidence)

Oliveira et al., 2009
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Citrus leprosis: Cost of control
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Miticide cost per hectare of non bearing (year 1-3), increasing yield
bearing (year 4-8) and stable yield bearing (year 9-18) sweet orange

400 groves
361

350 - —e— Year 1-3

—s— Year 4-8

Year 9-18

300 - - 275

257
245

250 - 230
211 212

217

200 -

US$/ha
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150 - US$ 231 / ha

US$ 74 / ha
50 - 62 67 60

39
O I I I I I I I I I I I

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Region of Araraquara-SP
Spacing 7.0x 3.5 m
408 trees/ha
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Source: Compiled from Agrianual 1999 to 2009 (iFNP) by R. B. Bassanezi



Participation of mitecide costs on phytossanitary cost of non
bearing (year 1-3), increasing yield bearing (year 4-8) and stable
yield bearing (year 9-18) sweet orange groves

50
480 455

—e— Year 1-3
—e— Year 4-8

40 - Year 9-18

30

S
20
10 -
O T T T T T T T T T 216 1

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Phytossanitary costs: mech_anical spray operation, Region of Araraquara-SP
manual spray operation, pruning, pest and disease Spacing 7.0x 3.5 m
scouting, mitecide, insecticide, fungicides, and mineral oil. 408 trees/ha
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Source: Compiled from Agrianual 1999 to 2009 (iFNP) by R. B. Bassanezi



Participation of mitecide costs on total production cost of non
bearing (year 1-3), increasing yield bearing (year 4-8) and stable
yield bearing (year 9-18) sweet orange groves

20
—e— Year 1-3
15,9 —e— Year 4-8
1
2.3 Year 9-18
15
§ 10 - 9
8,7
5 .
2.4 27
3,0 S 28 —
217 1 [ 0 ) 2’2 2,2 2,5
O T T T T T T T T 1’I4

0,'6 oT7
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Region of Araraquara-SP
Spacing 7.0x 3.5 m
408 trees/ha
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Source: Compiled from Agrianual 1999 to 2009 (iFNP) by R. B. Bassanezi



Participation of phytossanitary costs on total production cost of
non bearing (year 1-3), increasing yield bearing (year 4-8) and stable
yield bearing (year 9-18) sweet orange groves

60
—e— Year 1-3 50,0
50 —eo— Year 4-8 46,5 46,5 45,7
Year 9-18 e
47,2
40 -+

(%)
S
g\

30,4 =i

20

9,1 9,6 9,3
10 | L TT— .

O T T T T T T T T T T T
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Phytossanitary costs: mech_anical spray operation, Region of Araraquara-SP
manual spray operation, pruning, pest and disease Spacing 7.0x 3.5 m
scouting, mitecide, insecticide, fungicides, and mineral oil. 408 trees/ha
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Source: Compiled from Agrianual 1999 to 2009 (iFNP) by R. B. Bassanezi



Participation of insecticide costs on phytossanitary cost of non
bearing (year 1-3), increasing yield bearing (year 4-8) and stable
yield bearing (year 9-18) sweet orange groves

50
—e— Year 1-3
—e— Year 4-8 40,7 40,8

40 Year 9-18

30 S

>
20 -
10 - 8,7 75
O g T T T T T T

1997 1998 1999 20660 2001 2062 2003 2004 2005 2006 2007 2008 2009

Phytossanitary costs: mech_anical spray operation, Region of Araraquara-SP
manual spray operation, pruning, pest and disease Spacing 7.0x 3.5 m
scouting, mitecide, insecticide, fungicides, and mineral oil. 408 trees/ha
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Source: Compiled from Agrianual 1999 to 2009 (iFNP) by R. B. Bassanezi



Participation of insecticide costs on total production cost of non
bearing (year 1-3), increasing yield bearing (year 4-8) and stable
yield bearing (year 9-18) sweet orange groves

15
—e— Year 1-3 Lo
—e— Year 4-8
12
Year 9-18
9 ]
S
6 ]
3 ]
1,3
09 10 op 08 0
e )
O 0*9/ \l*l/ T T T T T

0,4 0,3 0,3 0,3
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Region of Araraquara-SP
Spacing 7.0x 3.5 m
408 trees/ha
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PREVENTIVE CONTROL COSTS OF CITRUS DISEASES

IN SAO PAULO STATE
(Million US$ / year)

CVC + HLB 173.3 Insecticide application (~6x) + inspection (~6x - 40%)
Leprosis 123.5 Mitecide application (~2x — 100%)

Black spot 69.9 Fungicide application (~4x — 47%)

Citrus canker 40.0 Inspection and eradication (Fundecitrus+growers)
PBFD 27.5 Fungicide application (~2x — 56%)

TOTAL 434.2
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