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The sustainability and competitiveness of the $3.6 Billion California citrus industry depends on the availability of
pathogen-tested propagative materials. For over 65 years, the Citrus Clonal Protection Program (CCPP) is providing
services for therapy, pathogen detection, and budwood distribution while with the support of its university, government
and industry partners the CCPP is investing in research and innovation. The most recent CCPP upgrades include:

(2) Facilities

Rubidoux Quarantine Facility
1955-2005

(3) Indoor citrus cultivation
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(1) Personnel

CCPP Organizational Chart - Personnel 2005
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1.0 FTE
CRB

Contract Laborers
LREC-Seasonal
Raul Gonzales

SRAII
0.6 FTE
CRB

Video

*1410-102019-P
*1408-092019-P

VI: Diagnostics

*1406-062019-P
*1405-062019-P
*1395-042019-P
*1393-032019-P
*1385-012019-P
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Citrus Clonal Protection Program (CCPP) - Citrus
Accessions Completed Therapy under Quarantine

chemical products,
and energy.

corigin
Biochar and PA (Pyroligneous acid,
aka wood vinegar or wood acid)
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2. Induce a shift in microbial
population composition and reduced
bacterial diversity within 48 h
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1. The amendments
are safe

Director
1.0 FTE
0.5 CRB + 0.35 UC-ANR + 0.1 UCR + 0.05 NCPN

PRODUCTION

3. Induce a parallel increase of
beneficial naturally occurring

microbes (e.g. Pseudomonads)
in the nutrient solution

4. Consistent phenomenon
SRLRY
RAVA S

The Modular Plant Growth Unit (MPGU) - Concept

5. The microbial
population shift also
occur in the plant root.
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Shoot-tip Grafting &
Tissue Culture Lab
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Lindcove Foundation Facility
(LFF)

Rubidoux Quarantine Facility
(RQF) Greenhouse & Field
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Communications IT
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Documentation

Peter Wang
Information System Analyst |

IT-Lead
1.0 FTE
0.6 CRB + 0.4 NCPN

UC Business

MPGU — Delivered at the Rubidoux Quaranitne Fcaility
March 2022

Sohrab Bodaghi
Associate Researcher
Diagnostics-Lead
1.0 FTE
0.6 NCPN + 0.4 CRB
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SRA IV
Foundation-Lead
1.0 FTE
0.2 CRB + 0.4 NCPN + 0.4 CCNB

Paulina Quijia-Lamina
Post Doc
Therapy-Lead
1FTE
0.4 CRB + 0.6 NCPN
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Admin Assistant Il
Admin Assistant-Lead
1.0 FTE
0.6 CRB + 0.4 NCPN
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0.7 NCPN
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Citrus Clonal Protection Program (CCPP) - Citrus Accessions
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Alexandra Syed
Lab Assistant
Assistant
1.0 FTE
0.4 CRB + 0.6 NCPN
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Manager’s Assistant
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Brandon McKee
SRA Il
Quarantine
1.0 FTE
0.6 CRB + 0.4 NCPN

Irene Lavagi-Craddock
Associate Project Scientist
Quality
0.3 FTE
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Light emitting diodes (LEDs) Ebb & flow hydroponics with zero

runoff

0.1 CRB + 0.2 NCPN

German Villalba
Nursery Tech
1.0 FTE
0.6 CRB + 0.4 NCPN

https://hydrobuilder.com/ebb-and-flow-
system.html

Grafting Citrus Trees ? F
Under a Microscope

Fruitmentor™

https://axleninc.com/indoor-

growing/ Preliminary tests at CCPP comparing citrus seed

germination in hydroponic growth conditions (A)
vs direct seed germination

with UC’s citrus soil mix in greenhouse conditions
(B) before being transferred to 1-gallon pots
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Efficiency and siainability
(6) High throughput testing

High Throughput Citrus Sample Processing
D. Hill-Technology Evolving Solutions (TES)

Skill set and Capacity
(4) Diagnostics

Evolution of citrus diagnostics at the CCPP and UC Riverside

\ CCPP - Lindcove Foundation Block Facility
3 € % 1961-2015

Differences among the 3 RNA extraction methods (n= 43)
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Good RNA quality

RNA quality
High concentration .
High variability .

Biological Assays

* 1930’s- Pathogen exclusion by visual
symptoms (Dr. H.S. Fawcett)

* 1950’s- Biological indexing (Drs. J.W. Wallace
& E.C. Calavan)

Citrus Sample

From 17-24hours to 15min or Less per sample

Budwood

RNA quality
Lower concentration .

Highest consistency .
Consistent detection of target pathogen

No high-throughput capacity Partial high-throughput
capacity

RNA quality
Acceptable concentration
Highest variability
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oK) e) Specialized Supplies
¢) -80C Freezer ($12K)

/96well plate)
5. Nucleic Acid Extraction and Purification d.Centrifugation

Direct ELISA

Immunological + Molecular Assays
. * 1970’s- Enzyme-linked immunosorbent assay
V| d eo * 1990’s- Polymerase chain reaction (PCR) .8
(Drs. D. Gumpf & J.S. Semancik) Semancik

Full high-throughput
capacity
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* 2000’s- quantitative (q)PCR (Dr. G. Vidalakis)

» Present- High-throughput sequencing/E-probe
diagnostic nucleic acid analysis
(EDNA)

1) Nucleic Acid Rgh

peetfized Supples  h) Multichannel  g) Centrifuge ($6K)
($3596well plate) Pipette ($1.5K)

—— Interphase

Qiagen

Organic phase
RNA pellet

1) Thermocycler (S70K) k) Automated Pipetting
& Pipettes ($13K)
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Light wavelength and temperature manipulation affect disease
mptom expression in citrus indicator plants
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Throughput
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Sample
Processing
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New Director Position
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3. Scanning thetree 4. Whenall i
barcode to upload checks out
CDFA# (if budwood is cut.
CDFA# does not sticker is placed
match with tree on bag and order
VI, the system is completed
warns user)

Citrus Clonal Protection (CCPP)
Budwood Users (Bars) - Pathogen-Tested Units (Line-Cirlces) - Orders (Line-Triangles)

2. After scanning
the barcode, the
order info is
uploaded to the
table

1. Scanning the
order barcode
printed on sticker
label

Standard Greenhouse Laboratory and Business Information

Management Systems

Delivering Configurable Future-Proof Solutions
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[
o
o

DO NOT REMOVE
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All light conditions located in
temperature controlled rooms WA - =
(24-27° C) / b/ Matri

RS 8 E L B

All lighting conditions contain
the same hydroponic nutrient
solution, Ec and pH ranges (Ecs
2.0, pH=6.0 &= 0.5)

. IPPN Year
Tristeza

Vein Clearing
Mexican lime

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS

Concave gum Yellow vein
Young leaf patterns Yellow veins
Sweet orange Citron ‘Etrog’

Your Questions Answered P PLAY ALL

Healthy Leaf
No symptoms
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Terms and Conditions of Supply of Budwood by CCPP
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Streamlining qPCR high throughput singleplex/multiplex qPCR assays
’

R R Tristeza, Quick Decline, Stem . N 3 a, s
1 |GCitrus tristeza virus(CTV) ey Mexican lime~, RT-qPCR CTV , CPsV,
LBV 1

ing, & Seedling vellows
2 |Citrus psorosis virus{(CPs\V) Psorosis A & B (syn. ring spot) Sweet orange, Dweet tangor, RT-gPCR”
3 |Citrus leaf blotch virus (CLBV) Leaf blotch Dweet tangor. kumauat/citranse. RT-aPCR* °
Dweet mottle virus Dweet mottle
4 |GCrtrus variegation virus(Cv\Vv) Infectious variegation So e, Etrog T-gPCR CVV, CLRV, 5
CCLV
CTLV, CVEV, 5
CYVv
CGiLv-
C/N/CSDV)

Citrus Tree Care

High Throughput Sequencing (HTS) - MiFi - Microbe Find
Two Functions — eProbe Desin & Pathogen Detection .

How to Slow the Spread of HLB (huanglongbing)

Learn what you can do to help slow the spread of the deadly h

Pathogen
Tested
Budwood
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se (sometimes

longbing disea
also called citrus greening or HLB). For example, controlling ants on cit

Citrus leaf rugose virus(CLRV] Welcome

Citrus crinkly leaf virus Crinkly leaf

5 |Citrus ratterleaf virus  |Tatter leaf-Citrange stunt Citrus excelsa , RT-qPCR?
syn. Apple stem groovingvirss | |Rusk citrange/RL” RT.qPCR

6 |Citrus vein enation virus (CVEV) Mexican lime, Sour orange

tdang004@ucr.edu
7 Etrog citron
-
e 5
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Total Jobs
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Indoor
Citrus
Nursery
Production
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Pathogen-Tested Units

Citrus Nursery
Stock Pest
Cleanliness

Ants on Citrus Trees -
Organic Ant Control with...

i Grafting Citrus Trees undera
Microscope

I How 1o Keep Ants off Fruit
Trees with Liquid Ant Bait ...

Dangers of Moving Citrus
Fruit in California

Shortcuts

Dashboard

View Details o
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chemical products,
and energy

trus vellow ir CYVV
8 RT-PCR® RT-qPCR
>

Citrus sudden death

e R
10

11 Hop stunt viroid (HSVd), cntruf; Cachexia, Xyloporosis

variants of HSVd, Cvd-lIb & -lic

E-probe Libraries 1 1 05

Public e-probes

43.60%

12 — 5 P
13 |Citrus bent leaf viroid (CBLVd) " , ew Details ew Details [5)
14 | Citrus dwarfing viroid (CDVd) symptomatologies related

15 |Citrus viroid Vv (CvdV) to citrus viroids including

16 | Citrus viroid Vi (Cvds, exocortisand cachexia

UC ANR
Statewide

OKLAHOMA STATE

UNIVERSITY
All jobs in MiFi

17 |Candidatus Liberibacter sp.
18 | xvlella fastidiosa (subsp. Pauca)
19 Spiroplasma citri

Candidatus Phytoplasma aurantifol{wWitches’ -broom, Disease of Lime
>0 |Pigeon Pea witche's broormn Phvtoolasma

Candidatus phytoplasma asteri

Huanglongbing(Citrus greening) [qPCR?? (3 €. Liberibacter species),
Citrus variegated chlorosis E

Australian citrus dieback

Satsurna dwarf virus (SDV) group
Citrus mosaic virus (CiMV)

21|\ Natsudaidai dwerf virus (NDV) Satsuma dwarf
) ol g

Navel infectious mottling virus

22 | Citrus Chlorotic dwarf Citrus Chlorotic dwarf aPCR-Geminivirus
23 | Citrus yellow mosaic virus(CYMV, Yellow mosaic

- ) 7
e & PMi O ODi oD ‘.-ll P 13 --
16
PCR Phytoplasma
multiplex

Efficiency and Risk management

Submit Jobs

MiProbe

Show 10 v entries Search:

Job name Job Type E-probe list Date Started IF status D

MiDetect

validation-262 detection ctv-cevd-clas-new-dis 2021-11-06 12:24:47 2f22a12706

validation-261 detection 2021-11-06 12:11:30 71f6724d36

Satsuma
multiplex

Quota

validation-260 detection 2021-11-06 11:18:54 aBabeb3efd

52.32 GB Used
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For Ous Citrus Clonal Protection Program
-Make a Gift to the CCPP Foundation

-Upcoming Citrus Varieties

Citrus Pest
Detection Program

Central California Tristeza
Eradication Agency
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Thank you
vidalg@ucr.edu

CITRUS PEST & DISEASE
PREVENTION PROGRAM

Impact and Efficiency

Conference
Display#: M-67
April 24, 2023

ucanr.edu

Orchard
Programs
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