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Limone: individuazione di fonti di tolleranza a
mal secco e a ragnetto rosso
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LOD score
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genome editing Pre(.)HLB

Colturain vitrodi diversi espianti di cultivar di arancio
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Development of sustainable control strategies for citric under
threat of climate change & preventing entry of HLB in EU



Obiettivi
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1 Realizzare un kit per la diagnosi precoce di HLB

2Valutare portinnesti tollerant.
patogeno e che si adattano alle diverse condizioni
pedoclimatiche tipiche del bacino del Mediterraneo

3 Definire pratiche agronomiche ecosostenibili che siano
efficaci per controllare la diffusione del vettore

4 Proporre protocolli agronomici ecosostenibili e replicabili al
fine di prevenire la diffusione della malattia

5 Promuovere la cooperazione internazionale e coinvolgere
tutti gli stakeholder del mondo agrumicolo
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Kit diidentificazione
In situ

A ldentificazionemolecolarein situ
A Tempo dianalisi 35minuti

A Nonrichiedepurificazionedi acidi
nucleici

A Possibileeseguiresiasullapianta
ched dzf t Quetibrd S G 0 2

A Nonrichiedeun equipaggiamento
specializzato

A Sensibilitadiagnostica
equiparabilea Real Time PCR

Toma de muestra en
campo

Leclura y analisis de
resvitados
in sitv

Procesado simple de la

muesira que no requiere

purificacion de éceidos
nucleicos

Adiciéon de reactivos al
extracto vegetal



HortScience 57(1):56—64. 2022. https://doi.org/10.21273/HORTSCI16206-21
Different Sweet Orange—Rootstock
Combinations Infected by Candidatus
Liberibacter asiaticus under
Greenhouse Conditions: Effects on the
Roots

Shahrzad Bodaghi, Gabriel Pugina, and Bo Meyering
University of Florida/Institute of Food and Agricultural Sciences, Southwest
Florida Research and Education Center, Immokalee, FL 34142

Kim D. Bowman
U.S. Horticultural Research Laboratory, U.S. Department of Agriculture,
Agricultural Research Service, Fort Pierce, FL 34945

Ute Albrecht
University of Florida/Institute of Food and Agricultural Sciences,
Southwest Florida Research and Education Center, Immokalee, FL 34142
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Sep Oct Nov Dec Feb Mar Apr May Jun Jul  Sep Oct Nov Dec Feb Mar Apr May Jun Jul
Disease state P=0.0033 Disease state x rootstock P=0.2577
Rootstock P=0.0173 Rootstock x month P <0.0001
Month P <0.0001 Disease state x month P <0.0001

Disease state x rootstock x month P=0.6833

Fig. 1. Root length of (A) healthy and (B) infected ‘Valencia’ trees grafted on different rootstocks measured monthly after transplant (12-21 mai). Error bars

are not shown for clarity.

HortScience 57(1):144-153. 2022, https://doi.org/10.21273/HORTSCI16205-21

Different Sweet Orange—Rootstock
Combinations Infected by Candidatus
Liberibacter asiaticus under
Greenhouse Conditions: Effects on

the Scion

Shahrzad Bodaghi and Bo Meyering
University of Florida/Institute of Food and Agricultural Sciences,
Southwest Florida Research and Education Center, Immokalee, FL 34142

Kim D. Bowman
U.S. Horticultural Research Laboratory, U.S. Department of Agriculture,
Agricultural Research Service, Fort Pierce, FL 34945

Ute Albrecht
University of Florida/Institute of Food and Agricultural Sciences,
Southwest Florida Research and Education Center, Immokalee, FL 34142
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Fig. 1. Reductions (%) in canopy volume, and scion and rootstock trunk diameters of “Valencia’ trees
grafted on different rootstocks 21 months after Candidatus Liberibacter asiaticus (CLas) inoculation.

HortScience 56(2):244-253. 2021. https://doi.org/10.21273/HORTSCI15550-20
Field Performance of ‘Hamlin’ Orange
Trees Grown on Various Rootstocks in

Huanglongbing-endemic Conditions

Sudip Kunwar
Southwest Florida Research and Education Center, University of Florida,
Institute of Food and Agricultural Sciences, Immokalee, FL 34142

Jude Grosser, Fred G. Gmitter Jr., and William S. Castle
Citrus Research and Education Center, University of Florida, Institute of
Food and Agricultural Sciences, Lake Alfred, FL 33850

Ute Albrecht
Southwest Florida Research and Education Center, University of Florida,
Institute of Food and Agricultural Sciences, Immokalee, FL 34142

Table 4. Fruit yield of *Hamlin' orange trees on different rootstocks.

Trial 1 (Basinger) Trial 2 (Lake Wales)

Rootstock 201819 (kg/tree) 2019-20 (kg/tree) 201819 (kgitree) 2019-20 (kg/tree) Avg cumulative (kg/tree)
ST EER) T3a TR0 ah 53 ac T3a
UFR-$ 67a 1742 1.8 a-h
C-54 440 160 18.3 ab
X-639 37a 176 1998
C-57 73a 1474 17.7 ¢
ES-4 7a 145 13.7 aef
US-897 85a 1384 133ag
Swingle 2a 1562 12.1 a-h
ES-7 450 1674 17.1 a-d
ES-6 Sla 1892 119 a-h
ES-§ 28a 17.0a 124 ah
Green-7 73a 199 9.0 d-h
22 604 133 13.7 af
Orange-14 764 132a 132 0-h
ES-3 40a 1872 10.4 bh
Amb+Czo 61a 182a 61-h
6058+2071-02-2 63a 1834 10.3 bh
UFR-4 49a 1742 9.6 ¢-h
C-146 49a 1da 138 a-f
White-1 500 1522 11.2bh
UFR-1 48a 16.3 9.6 ¢-h
Wifh+50 6.1a 1824 9.5 c-h
459 1564 84 eh
680 138 7.0 f-h
63a 1642 7.3 fh
39a 112a 10.8 bh
42a 126 9.0 d-h
S4a 11.7a 3 h
Benton 658 105 46h

43a 1440 464 49 gh
490 9.6a 62d 571h
74a 133a

162% 1.78¢ 17900+ 6.19%%¢ 395000

At letters within columns indicate significant differences according to Tukey s honestly significant difference test. *P < 0.05; **F < 0.01; ***P < 0.001



Portinnesti vs. HLB
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Action C1: Testing of HLB-tolerant

citrus rootstocks

A Nell'ambito del progetto, nel clima mediterraneo
sono stati identificati potenziali portinnesti
tolleranti al’HLB

A Studio della risposta dei nuovi portinnesti alle —
diverse condizioni pedoclimatiche in O ENTRIET
combinazione con cultivar locali — & —
ECOSYSTEMS RISK AND IMPACTS

*;«], Experimental Field of University of Catania

vﬂ SUSTAINABLE
DEVELOPMENT

X X X X X X X X X X X X X

X X 1. citrange carrrizo
1 1 14 14 12 12 18 18 9 9 8 8 3 3 X 2. Forner Alcaide 5
5 5 2 2 15 15 10 10 17 17 13 13 18 18 X 3.US942
7 7 16 16 17 17 1 1 15 15 11 11 9 9 X 4.US 897 AGRICULTURE CLIMATE TECHNOLOGY
10 10 3 3 4 4 8 8 12 12 14 14 17 17 x  5.C22 Bitters AND FORESTRY CHANGE AND TERRITORY
8 8 6 6 11 11 14 14 7 7 2 2 10 10 X 6. X639
13 13 5 5 9 9 15 15 16 16 3 3 4 4 X 7.Forner Alcaide 5 a .‘a"
15 15 7 7 14 14 12 12 2 2 1 1 7 7 X 8. Flying dragon < A
12 12 11 11 3 3 13 13 5 5 6 6 16 16 X 9.Citrus macrophylle “ THEORIES
4 4 1 1 16 16 2 2 8 8 10 10 14 14 x  10.Citrandarin 4x (A WA H:‘SDT::TUIWE;ES
6 6 17 17 5 5 6 6 4 4 18 18 11 11 X 11. Citrumelo 4x
9 9 10 10 7 7 4 4 13 13 12 12 8 8 X 12.C54 Carpenter
3 3 15 15 6 6 17 17 18 18 16 16 2 2 X 13.C35 citrange
11 11 13 13 18 18 9 9 1 1 5 5 X 14. C57 Furr hJ
X X X X X X X X X X X X X X X 15FA 74
16 FA5115
in red = missing plants 17 FA 5128
x = edge plants 18 citrumelo Swingle

Design: Randomized blocks
Density : 4 blocks in m 5x4
Planting: 2021
Scion: Tarocco

Carrizo
Forner-Alcaide n°5
US942 (LD1)

US897 (LD2)

C22 Bitters (LD4)
X639 (LD5)
Forner-Alcaide n°517
Flying dragon

Citrus macrophylla

C54 Carpenter

C57 Furr

C35

Citrandarina 4X

Citrumelo 4X

Florag alotetraploide

Poncirus pomeroy (only INRAE)

Macrophylla 288 (only INRAE)

Cleopatra* (only ICIA)

Citrumelo 4x X Volkameriana 4x (only CIRAD)]
Volkameriana 4x (only CIRAD)

Citrumelo 44775 Swingle (only VALENCIAGR
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Azione C3

Valutazione di nuovi portinnesti

Contribuire allo sviluppo
delle migliori pratiche di gestione agricola

Consolidare nuovi metodi naturali di controllo ;;*
dei vettori Q




' Action C3 Demonstration in trial areas

Plot#1-studi o del | 6effetto di 9 portinne:
arancia rossa Tarocco Sciré

4 Plot #2 - effetto della copertura vegetale (cover crops)
‘7 sullo sviluppo vegeto-produttivo e qualitativo di
/ Sanguinello

- A Plot #3 T effetto dei biostimolanti sullo sviluppo vegeto-
Des'Qn delle attivita \______) produttivo e qualitativo del Tarocco Ippolito

AN

Plot #4 T analisi della risposta vegetativa del Moro alla
potatura verde

\

Plot #5 T effetto delle micorrize sullo sviluppo vegeto-
produttivo e qualitativo del Tarocco Rosso



Rootstock Origin of genotypes

Citrus sinensis (L.) Osbeck cv.
Washington navel x Poncirus trifoliata (L.)
Raf.

C. sinensis (L.) Osbeck cv. Ruby x P.
trifoliata (L.) Raf.

C. paradisi (Macfadyen) x P. trifoliata (L.)

citrange Troyer
and Carrizo

citrange C35

citrumelo Swingle

Raf.
Bitters, Carpenter, C. sunki Hort. ex Tan. x P. trifoliata (L.)
and Furr Raf.
F6P12® and F6P13 C. latipes x P. trifoliata (L.) Raf.
Severinia Severinia buxifolia (Poir) Tenore

Fruits of Tarocco Sciré cultivar harvested at maturity grafted onto 10 201 '
rootstocks. From left to right: citrange Carrizo (1), citrange Troyer (2), C35
(3), Bitters (4), Carpenter (5), Furr (6), citrumelo Swingle (7), Severinia
buxifolia (8), F6P12 (9), F6P13 (10)

pH: 7.8 Active lime: 1.0% Saimhmsoll
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Cumulative production (kg tree)

Cumulative yield recorded on Tarocco Scire blood orange
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Fruitweight (g)

Mean fruit weight of Tarocco Sciré grafted
onto studied rootstocks (average of 7 years)
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Canopyolume (n¥)

Canopy volume and trunk cross-sectional area (TCSA) of
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Tarocco Sciré on studied rootstocks in 2019
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Yieldefficiency(kg m?3)

Yield efficiency of Tarocco Scire on studied rootstocks in 2021/2022
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Chlorophylicontent (ug cn¥)

Chlorophyll and nitrogen content in Tarocco Sciré leaves
grafted onto studied rootstocks
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Tarocco Scire grafted onto Bitters




Bitters Carrizo Citrumelo




Alternate-bearing index (ABI) of Tarocco Scire grafted on studied
rootstocks recorded in 5-year (2018-2022)
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Evolution and average (4 years) of vitamin C content in juice of
Tarocco Scire blood orange grafted on the studied rootstocks
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A: Evolution of Vitamin C (mg L) in juice of Tarocco Sciré grafted onto Carrizo (CAR), Bitters
(BIT) or Furr (FUR) during the different harvest dates (from November to March).
B: content of vitamin C, mean of 4 years.



Anthocyanin content recorded in 2022 on fruit juice of Tarocco Scire blood orange
grafted on the studied rootstocks
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Rootstock influences peel and flesh colour

Bitters C35 Troyer

Bitters Carrizo C35 Furr Citrumelo




Produzione cumulata (kg/pianta) in 5 annate produttive nelle piantdahdared
In combinazione con i diversi portinnesti
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Percentuale di cascof@e-raccolta dei frutti dMandared
In combinazione con diversi portinnesti (262®19)
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[ Bitters water stress tolerance } Furr salt stress tolerance [ Bitters propagation }

M- 2 e
INTERMATIONAL ne -
i CITRUS CONGRESS ;.. . AKiB & ® 23
611 November 2022 i L, P —
MERSIN | 114 & ISHS

On the “priming” steps: initial results on the effect of PEG-induced
irought stress upon oxidative status and related gene expression in

Citrus rootstocks
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