


Overview

* Process of diagnosing plant problems
 Plant diseases
 Plant insects and mites
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Perspective

o Approximately 10% of plant problems are
caused by Insects and other pests

o Approximately 25% of plant problems are
caused by biotic disease
— About 85% of these are caused by fungi

o Approximately 65% of plant problems are
caused by abiotic disease
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Real Problem?
|dentify the Plant

Variegated Date Palm
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Collect Information

 Where do you live?

« Solil type and conditions
— I.e. drainage

e Cultural practices

o Age of plant

e Weather conditions

e Look for symptoms or clues
e Look at the entire plant
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Patterns for Abiotic Disorders

o All leaves of a certain
age might show
damage

-+ Allfoliage within a
T e SesssssesaEEEEREEE $ Celtaln exposure
m%qiﬁ}f‘ai\j'ffhgrwm,’“ 5 W ':2%‘ Aty ffw . 2 : \"?”'jﬁ}I';"""‘!]HJ"i"u m|ght show damage
Fase e Sharp margin
between damaged
and healthy tissue
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Patterns for Biotic Disorders

« Random damage
patterns on individual
plants or on a specific
family or genus of
nlants

o Koa Wilt
e Fungal disease
e Fusarium
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Patterns
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Patterns
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The Process

e When did the problem begin?

Verticillium wilton %2

Naupaka
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Sign: Evidence of the damaging factor.




Symptoms: Changes in growth or appearance
of a plant in response to a damaging factor.
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Evaluation of the Plant

e Problem originates in:
— Roots
— Stems
— Leaves

Bacterial wilt on pepper
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Secondary Problems
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Consider the Possible Causes

e Biotic — living agent
— Pathogens - parasitic

microorganisms that
cause diseases

— Pests — Insects, mites
or mammals feeding on 4
or damaging plants

Powdery mildew

Aphid damage
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 Abiotic — non-living
agent

— Damage from
chemicals, weather,
mechanical

— Nutritional problems

Vog damage on roses
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How do you tell the difference between
abiotic and biotic disease?

* Biotic Disease « Abiotic Disease
— Persists — One-time event
— Changes over time — Remains constant
— Interaction between plant — Caused by weather,
and pathogen mammals, humans
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Presenter
Presentation Notes
Damage is abnormal growth or function of a plant that is not caused by a pathogen.
Hail storms, grazing by deer or other herbivores, damage caused by humans or insects chewing on a leaf are all examples of damage.
This will be discussed again later.


Biotic or Abiotic?

Dasheen mosai of taro Iron Deficiency of Taro
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Biotic Diseases
e Fungi
e Bacteria

e \Viruses

e Nematodes

Account for 25% of
plant problems

Adapted from: Agrios, George N. Plant Pathology 5th Ed.
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Presenter
Presentation Notes
Pathogens are microbes which make plants sick and fall into 4 main groups.
Refer participants to the “Pathogen chart” where they can record and organize the information which will be presented about each group.
This picture shows the relative size of each group (compared to a plant cell).
Fungi are the largest group of plant pathogens and are filamentous and thread-like (explain terms: “hyphae” and “mycelia”). You can see these threads even with a fairly low-powered microscope, or even a hand lens.
Bacteria are usually just a single cell and are significantly smaller than fungi; you need a fairly high-powered microscope to see an individual cell.
Viruses are the smallest of the plant pathogens; they are magnified further in the box to show some of the shapes they can have. You need an extremely high-powered microscope to see viruses.
Nematodes are the largest of the plant pathogens and look like small worms. In this picture you can only see the head of the nematode. Notice the sharp stylet (black pointy structure). All plant-pathogenic nematodes have these.



Biotic Diseases

e Symptoms not
uniform

e Show up gradually

e One - few species
affected (often related)

UGA5221069

Bacterial wilt on Philodendron
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Rose Blackspot
This organism only affects roses
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Mango anthracnose

Symptoms are randomly distributed
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Plant Diseases

Susceptible Host

Favorable

Pathogen :
Environment
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Conditions Necessary for Biotic Diseases

e Host plant:

o Will be attacked only
0y certain diseases

e Plant must be at risk to
ne attacked by disease
organism

Late blight on tomato
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Conditions Necessary for Biotic Diseases

e An active pathogen:

 Must be at the
correct stage to
Infect the plant

* No pathogen, no
disease
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Environment

e Temperature
* Moisture
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The Environment: Temperature

e Optimum
temperatures for
growth

e Vertictllium wilt
— 75° F 1s optimum with
55° F minimum and

86° F maximum 4

.
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Temperature

e Warm, dry weather
favors build up of
aphids, leafhoppers,
and thrips-

— Spread viral diseases




Percentage Relative Humidity

e Spore germination and
penetration

e Development of
storage rots

* Moisture on plant

surfaces

— Usually necessary for
bacterial disease




Moisture

e High air humidity K
encourages fungal leaf @ !
diseases

e Phytophthora is most @
destructive at high soil
moisture levels

O

Black flag on Nonij.4
(Phytophthora)
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Phytophthora of Papaya
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Plant Nutrition and Disease

 Nutrient deficiencies
may encourage disease
development

e Unhealthy plants are
susceptible to disease
attack
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Powdery Mildew

N t* | » Excessive nitrogen
m pushes lush, new
growth

* This growth tends to
be more susceptible
to powdery mildew
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Disease Cycle

Windblown or rain-splashed

spores infect emerging leaves
or shoots

3 \Mal infection
Fungus moves
" inta twigs,
causing
Ntﬁ.pp'\}aw dEEDEIH'E
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Fungal infection favored
by moist conditions in

spring
Deafoliaticn
in early Cankers
summer form on
large
branches

Fungi overwinter on fallen

twigs infected th :
fodvias and wige iackd Wie & Fruiting bodies form on

previous year 2 | - cankers, dead branches

s‘md fallen leaves
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Inoculum

e The units of a parasite
capable of initiating an
Infection

e (Can be present in debris

e (Can be spread from
INSects
e Can exist in weeds

— lvy gourd harbors cucurbit
VIrus
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Inoculum can be Present on
Tools
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Fungal vs. Bacterial Leaf

Spots

Figure 8.—Fungal leaf spots.

 Fungal:
— lrregular to circular; may

have concentric rings

May have red, yellow,
purple halos

Mycellium, spores or spore
structures

e Bacterial

Angular, watersoaked
appearance

May have irregular yellow
halos

Wet or dried slime at edge
of leaf spot

May have foul odor
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Fungal vs. Bacterial Leaf Spots
Tomato

UGA1234100
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Can you tell the difference?

A. Camp

Bacterial spot



Presenter
Presentation Notes
- These leaf spots do look different, if you know what to look for (Alternaria spots are characterized by concentric rings in the dark lesions.), but there is no “rule” to distinguish a spot caused by bacteria from a spot caused by fungi. This can make diagnosis very tricky!


Fung

* The largest group of plant
pathogens

e Signs:

— Filamentous & fuzzy

e Symptoms:
— Wilting
— Rotting
— Leaf spots

— Distorted or
disfigured plants

— Damping off
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Presenter
Presentation Notes
Although signs are not always present when a fungus infects a plant, when they are present, fungi generally look filamentous and fuzzy. This can be “fluffy” growth (eg. Brown rot on cherries) or powdery growth (eg. Phytophthora blight on summer squash).
Part of what makes fungi look fuzzy, fluffy or powdery are the spores (explain term) which they produce. In the left-hand picture of Phytophthora blight, you can see the white, lemon-shaped spores which are produced on the surface of plant materials by this fungus. This image is a higher magnification of the squash stem on the right.
Fungi cause many types of symptoms. Be sure to explain the term damping off, or consider asking the audience what the term means, in order to make sure that everyone understands.
Brown rot on cherries is an example of a fungus causing rotting.
The shrivelled crown of the squash plant (right-hand Phytophthora blight picture) resulted in the whole plant wilting, so this is an example of wilting caused by a fungus (see also Phytophthora blight picture in picture activity).


Fungal Structures

UGA1457022

5389111
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Cherry leaf spot

|
Alternaria leaf . Blackspot “ ‘
spot -

'p “i
homom cane spot
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Presenter
Presentation Notes
Take a minute to go over each picture. All of these diseases are caused by fungi.
Corn rust – rust-colored spores are produced, giving this disease its name. (Note: this is the only picture on this page where you can see signs of the fungus. Consider asking the audience about this.)
Black spot on rose and Alternaria spot on tomato are examples of fungi causing leaf spots.
Phomopsis cane spot on grape is an example of a fungus initially causing spots on the cane. Later, the plant tissue cracks open at these spots.
Black knot on this fruit tree is an example of a fungus causing disfigurement of plant tissues.



Verticillium Wilt

» A soil borne fungal disease that attacks the
roots of plants

— The fungus can exist in the soil for several
years

* Fungus enters xylem and prevents water
movement from the roots to the upper
portion of the tree



Vertictllium wilt

« Sudden wilting of
leaves on one or
several branches may
occur-

o (Often on only one side
of the plant

Naupaka



Vertictllium wilt

 The wood under the
bark of wilting
branches is discolored
In streaks




Bacteria

e Signs:
— slimy (if present)
e Symptoms:
— Wiltin
] J Bird’'s eye lesions —
— Rotting caused by bacterial
— Leaf spots canker

— Distorted or
disfigured plants

Pith discolored from
Clavibacter


Presenter
Presentation Notes
Bacteria are almost always unicellular (in contrast to fungi).
You are less-likely to see signs of bacteria, but if you do, they will be slimy, or oozy. Sometimes if a plant has a severe infection, cutting open the stem causes the bacteria to ooze out.
Bacteria cause all of the same types of symptoms as fungi do, except for damping off. This makes diagnosis tricky!
The tomato fruit in the upper right is an example of spots caused by bacteria (bacterial canker is the disease).
The pith of the plant is supposed to be white, but in the bottom left picture you can see that the bacteria Clavibacter has caused it to turn brown.


Bacterial Disease
In leaves:

Enter through
stomata or natural
openings




Bacterial Disease

e Crown gall bacteria
genetically engineer
their host to make
galls and amino acids

5364407

Bacterial strands on cut stem



Potato scab

Bacterial spot


Presenter
Presentation Notes
Potato scab is an example of disfigured plant tissue caused by bacteria. There is probably also at least one secondary infection going on in the darker spot towards the left of the potato.
On the right, you can see another example of leaf spots caused by bacteria.
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Nematodes

Nematodes are actually animals

Only a few attack plants
— Stylets

Signs:
— Sometimes cysts on roots

UGA1356146

Root-knot nematode
on pepper. Photo

. courtesy of Scott
Symptoms. Bauer, USDA
— Wilting Agricultural Research
: Service,
— Stunting Bugwood.org
— Disfigured plant structures
— Root rots

UGA1323037

Photo courtesy of Ulrich
Zunke, University of

Hamburg, Bugwood.org
~400x magnification


Presenter
Presentation Notes
Nematodes are the most unique group of plant pathogens, because they are actually animals and look and move like small worms. Because they live in the soil, they most frequently infect plant roots, although there are a few nematodes which infect plant leaves.
Not all nematodes are bad! There are many different species of nematodes, and comparatively few attack plants. All those which do attack plants have stylets for piercing plant tissue so that the nematodes can get into the plant or feed on the plant from the outside.
Nematodes can be seen with the naked eye, as very small wriggling worms, if you have a lot of them in a clean dish of water. But, if you are digging in your garden, you wouldn’t be able to see them in the soil.
Generally, the only signs of nematodes you will see are cysts (pictures of these in a few minutes). Which are female nematodes which have died and turned into large egg sacks, protecting the eggs from cold temperatures or dry soil until they hatch in favorable conditions.
Nematodes cause many of the same symptoms we have talked about before. They often disfigure plant roots, in particular. The picture in the upper left shows roots of a pepper plant with bumps on them, characteristic of the root-knot nematode. Above ground, the plant would likely look wilted or stunted because its roots cannot access the water and nutrients the plant needs.



Plant Parasitic Nematode

Fig.1

A plant porositic nemotede.









Root Knot Nematode on

Gardenia




VIruses

Smallest plant pathogen
Requires living plant cells

Signs

— Can’t see them!

Symptoms
— Mottling
— Stunted plants

— Distorted or misshapen fruits and
leaves



Presenter
Presentation Notes
Viruses are the smallest of the plant pathogens, but just because you can’t see them doesn’t mean they aren’t damaging your plants!
Perhaps the most unique thing about viruses is that they need a living plant cell to reproduce, and most of them cannot survive very long outside of a living plant cell or an insect.
This brings up another important fact about viruses. While some bacteria are spread by insects, insects are crucial in the life cycle of most viruses. We say that insects are vectors of viruses because the viruses can be taken into the insect when it feeds on a plant and survive there until the insect feeds on another plant and puts the virus back into a plant cell. We will talk in a few minutes about how each type of pathogen is spread from plant to plant.
Because viruses are so small, you won’t ever see signs of a virus with the naked eye. A high-powered microscope is needed.
Both pictures on the right are examples of mosaic viruses (there are a number of different types of mosaic viruses). Mosaic symptoms or mottled symptoms are patches of plant tissue which are different colors from the surrounding tissue, like you can see in these pictures. These symptoms are a special type of distorted plant tissue which is primarily seen in viruses.
Mottling on fruit or leaves doesn’t make this part of the plant inedible, but a sever virus infection can also lead to severe stunting of the plant or extremely misshapen tissue which can be a serious problem for the health of the plant, in the case of a vegetable or fruit, causing the plant to produce few and/or small fruit.


Dasheen Mosaic Virus on Taro




Viruses Spread By

Insects and nematodes
Using infected seed
Handling plants
runing

Propagation

Root grafts

Sometimes by
pollinating with
Infected pollen




Abiotic Diseases

* Do not spread from plant to plant

* These conditions account for about 65% of
plant problems —

Sunscald of tomato



Abiotic Disorders

All leaves of a certain age
might show damage

All foliage within a certain
exposure might show
damage

Often more than one type
of plant

Sharp margin between

damaged and healthy _ -
tissue Potassium deficiency on Guava




Be Aware Of:

e Symptoms common to several types of
pathogens

o Above-ground symptoms caused by below-
ground problems
— Root Injury, moisture stress, root diseases

« Multiple plant problems:

— Non-living stresses leading to development of
disease and insect/mite attack



Causes of Abiotic Stress

Light and temperature
Moisture, oxygen

pPH

Mechanical injuries
from weather,
equipment

Chemical injury from
pesticides, fertilizer,

pollution Micronutrient deficiency most
likely caused by pH




Vog damage on Akala




(Piercing) Sucking Mouthparts

_eafhoppers e Aphids
_ace bugs e Psyllids
Plant bugs e Spider mites

Thrips (rasping,
sucking)



Piercing and Sucking Insects

Southern Green Stink Bug Rose Aphid

Torpedo Bug
Siphanta acuta
Adult

it

Cottony Cushion Scale on Koa | Tbrpedo Bug


http://www.ctahr.hawaii.edu/UHMG/FAQ/FAQ-img/large/Cottony-Cushion-Scale--Koa-(SN).jpg

5360713

Aphid damage Scale and scale damage



Chewing Insects

Chinese Rose Beetle

C |nse Rose Beetle Grub




Chewing Insects

eaf miners (some
flies, moths, and
neetles)

|_arvae of moths or
putterflies

Sawfly larvae (wasps)
Beetle larvae or adults
Grasshoppers

Chinese Rose Beetle
damage




Insects living within Plant Tissue

e |_eafminers

* Weevils

e Twig borers
e Stem borers
e Root borers
o Fruit Flies




Mouthparts

Siphoning: Adult Moths and
Butterflies

Sponging: Adult Flies




Master Gardener Helpline



Master Gardener History

e The Master Gardener Program was initiated
In Washington State in 1972

e Two extension agents in King and Pierce
Counties could not meet the demand for
providing home gardeners gardening
Information

* They developed the idea of training
volunteers to meet the demand



UH Master Gardener Program
Mission
* Provide the public with unbiased, research
based information and sustainable
management practices in tropical
horticulture suitable for home gardens, local

landscapes, urban environments and the
community



Where to Look for Information

o Sites should end In .edu
— .gov
— Sometimes .org

e First choice 1Is CTAHR

e http://www.ctahr.hawaii.edu




UNIVERSITY of HAWAL'L at MANOA

College of Tropical Agriculture and Human Resources cranr)
The founding college of the University of Hawai'i, established 1907

Site Search | Directory

Our College Academics Fesearch Extension Departments & Units International Publications & Videos

Home == Publications and Information Central

Publication and Information Central

I | [ Search Publications |

VIDEOS >>

Browse CTAHR publications by general subject categories

NEW PUBLICATIONS

Natural Farming: Fish Amino Acids @&
MNatural Farming: Oriental Herbal Nutrient =

Expanding Tree Diversity in Hawaii's Landscapes: Aalii, Kumakani;

Dodonaea viscosa @

TARO VARIETIES IN HAWAII

The information in this online catalog is

extracted from the book titled "Taro

Harvesting and Packing Lychee, Longan & Rambutan

[Windows Media | 00:31:52]

Varieties in Hawaii." First published in
1939, it contains detailed descriptions
of 84 varieties of taro then found in

Hawaii. To order the book, please More videos >>

download the order form here.
Niue-ulaula, Niue Browse CTAHR DVD collection »>

OTHER INFORMATION SOURCES

Ask the Experts
This collection of questions and answers on topics in CTAHR's areas of expertise can be searched by crop or key word to find

information on plants, farming, gardening, and more.

Publications Bibliographies
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Web Shopping Images Videos Maps More = Search tools

About 21,100 results (0.32 seconds)

PR Citrus for Hawail's Yards and Gardens - ctahr

www_ctahr hawaii.edu/ocfreepubs/pdfiF_N-14_pdf = University of Hawai'i

by R Ebesu - 2008

Fruits and Muts. June 2008. F&N-14. Citrus for Hawaii's Yards and Gardens. Citrus
trees are among the favorite fruit trees grown around Hawaii's homes

IPDFl Citrus Melanose - ctahr
www.ctahr.hawaii.edu/oc/freepubs/pdffPD-69.pdf * University of Hawai'i

by S Melson - 2008 - Cited by 1 - Related articles

of certain citrus species or varieties when the tis- sues grow and expand during
extended periods of rainy or humid weather conditions. The symptoms of this

FEFICITRUS FRUITS IN HAWAIL. - ctahr
www.ctahr.hawaii.edu/oc/freepubs/pdf/B-09_pdf v University of Hawai'i

oy JE HIGGINS - Cited by 4 - Related articles

LETER. OF TRANSMITTAL. HONOLULU, HAWAI, September 1,1905. SIR: | have the
honor to. transmit herewith a paper on Citrus. Fruits in Hawaii, prepared by

IPDFl Citrus Scab - ctahr - University of Hawaii

www._ctahr hawaii.edu/oc/freepubs/pdffPD-60.pdf v University of Hawai'i

oy S Melson - 2005 - Cited by 1 - Related articles

CTAHR publications can be found on the Web site <http:/fwww.ctahr hawaii.edu/
freepubs=. Citrus Scab. In 2006, Hawai'i imported more than 240,000,000

Citrus Problems — Leaf Curling - ctahr - University of Hawaii
www._ctahr hawaii.edu/UHMG/ . ffag-citrus-curling.... = University of Hawai'i

Curling leaves on citrus trees is a very common problem in Hawaii and is most likely
caused by the presence of aphids. Broad mites are also mentioned in the

[FOFI Citrus culture in Hawaii - ctahr

www._ctahr hawaii_edu/oc/freepubs/pdf/B-71.pdf v University of Hawai'i

Citrus fruits of various kinds have been in cultivation in Ha waii for more than a hundred
Citrus investigations have been in progress at the Hawaii. Agricultural

[FOFl Citrus Tristeza Virus in Hawal'i - ctahr

www.ctahr hawaii_edu/oc/freepubs/pdffPD-77_pdf ¥ University of Hawai'i

oy 5 Melson - 2011 - Related articles

Citrus Tristeza Virus in Hawaii. Scot Nelson, Michael Melzer, and John Hu. Department
of Plant and Environmental Protection Sciences. Citrus tristeza virus

Citrus Fer‘tili;ation - ctahr - University of Hawaii
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Master Gardener Program
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MASTER GARDENER
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Gardening Helplines - . _ g - 5 1 QUICK LINKS
Helpful Links s

Freguently Asked Questions g :
Hawai'i Gardening Basics | Stk * Soil and Plant Analyses

* UH Seeds for Sale

School Garden Resources - v p ; o : (ADSC)

ODIC A ODIES L = BT - . X + CTAHR Publications
- - unty Master Gardeners

Statewide Conference & B i o
Advanced Training Statewide

Resources for MGs ALERT: Little Fire Ant gIaStgF Gardener
__x UM FOUNDATION LFA have been moved to O‘ahu and Maui! oordinator
W Make a Gift |
AL ) Jayme T. Grzebik

Check all new plants and materials for:
University of Hawai'i CES

+ Slow-moving, tiny red-orange ants Urban Garden Center
* Sharp sting if caught between clothes and skin 9355 Kamehameha Hwy
Pearl City, Hl 96782

- 1 i 1
Call 643-PEST if you think you may have LFA! Phone: (808) 453-6059

+ FAQ about Little Fire Ant Fax: (808) 453-6052
Grzebik]|@ctahr hawaii.edu

Jody Smith
UHMG Website Manager
smithjos@hawaii.edu

Save the Date
2014 Statewide UH Master Gardener Conference

« October 24-26, 2014 on the island of Maui!
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O’ahu Master Gardener Program
College of Tropical Agriculture and Human Resources (CTAHR)

Home

Programs

Kaua'i

O'ahu

Maui

East Hawai'i

West Hawai'i

Gardening Helplines
Helpful Links

Frequently Asked Questions
Hawai'i Gardening Basics
School Garden Resources
Tropical Topics
Statewide Conference

Advanced Training
Resources for MGs

% UH FOUNDATION

o Make a Gift |
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O'ahu Master Gardener Program

Located on the island of O'ahu with administrative offices at the
University of Hawaii, Manoa, the 0'ahu Master Gardener program
operates out of the UH Urban Garden Center (UGC) in Pearl City.
We answer plant questions, provide hands-on training
opportunities, maintain garden displays and conduct public
demonstrations at this 30-acre garden.

Plant Helpline

The UH Cooperative Extension Service and the UH Master Gardener
program is dedicated to disseminating local, research based
information promoting sustainable practices that affect ourselves,
our neighbors and our local and global environment. Many UH
CTAHR publications are available to the public for free, accessible

USIVIRSITY of HAWALT
MASTER GARDINER.

O‘ahu Gardening
Questions

ALERT: Little Fire Ant

SUBMIT a question
through E-mail:
OahuMo@ctahr. hawaii.edu
Or CALL: 453-6035 M-F,
9am-12pm

Plant or
Problem ID

FIND US at Educational
Outreach events

Or VISIT in person (M-F,
9am-12pm) at the UGC

Second Saturday at
the Garden!

Visit our UGC website for
manthly gardening topics and

educational workshops.

Other Questions

* Request a Speaker
+ Request for Master

Cardenar honth ar




Other Sources

 http://e-answers.adec.edu

Distance Education... Distance Education... Distance Educatiol

- answers

YOUR EXTENSION INFORMATION SOURCE

Saasch |

E-answers is a dynamic, online resource that brings more than 250,000 pages of university information and education into your home or office — when and where you need it. The practical, current, and unbiase:
represents the work of Extension Senice and Agncutural Expenmant Station professionale at more than 50 Land Grant universities throughout the United States.

s your land grant universiy inerested in joining E-Answers? Send an email to webmasteri@adec edu.

Agriculiural G CE} through a grant from the

E-answers is hosted by ADEC. & was oniginally developed by participating universities and
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Where not to look for
Information
Wikipedia
Avold .com sites

Ehow.com
Remember, research-based information



Where do you start?

What is the plant?

Where is the garden?
— |Is it near the ocean?

Is the plant in the shade or sun?

What are the symptoms?
— Are there other plants showing the same symptoms?
— Are the plants related?

— Where are the symptoms found?
» Are they randomly distributed?
» Uniform?



Questions

What is the watering schedule?

What time of day do you water?

How do you water (overhead, drip, etc.)?
How long has this problem been going on?
What type of soil do you have?

Have you fertilized? With what?

Have you used pesticides?
— What have you used?

Construction In the area?




* Melanose (fungus)
 Citrus scab (fungus)
o Citrus Tristeza (virus

UGA5202027
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Citrus Melanose

e Fungus

e One of the most common
citrus diseases in Hawalli

o Typically attacks sweet
orange, grapefruit, and
pummelo

e Doesn’t affect pulp

« Dead wood in a canopy
can harbor spores




Citrus Melanose

 Fruits are susceptible
from about 3-5
months after petal
drop,

e Approximately 8-24
hours of continuous
moisture on leaf or
fruit surfaces is
required

— Shorter periods at
higher air temperature




Management

* May not affect yield

— Juicing oranges may not need management
e Pruning

— Allows for air flow

— Inhibits survival of pathogen
o Citrus variety

— Avold planting susceptible citrus varieties or
species (sweet orange, grapefruit, pummelo) In
high-rainfall areas.



Management

* Choice of planting location
— Plant citrus in sunny, low-rainfall regions
e Cropping system

— Interplant citrus with non-susceptible hosts
(avoid monocrops)

e Sanitation

— Pick up and destroy plant materials that have
fallen from the citrus canopy



Citrus Scab

* The pathogen affects the
leaves, twigs, and fruits

* New growth most
susceptible to pustules

« Most damage occurs
during wet seasons or in
high-rainfall areas

e 3104 hours of surface
wetness required for
Infection




Citrus Scab

 Light brown, circular
scabs on twigs and
petioles

e Brown scabs on leaves
— Maybe upper or lower

 Light brown, raised,
warty scabs on rind







Highly Susceptible

e Some tangerine (C. reticulata) varieties
such as Fremont, Clementine and Murcott

e Rough lemon (C. jambhiri)

» Tangelo (C. reticulata x C. paradisi)
(variety Orlando)

« Tahitian lime (Persian lime, C. latifolia)
« Rangpur lime (Mandarin lime, C. limonia)
* Frost Satsuma mandarin (C. unshiu)




Not Susceptible or Immune

e Sweet orange, navel orange (C. sinensis)
 Pummelo, shaddock (C. grandis)

o Grapefruit, pomelo (C. paradisi)

— (however, grapefruit is reported as a host of the
disease in Florida)



Management

e Choice of cultivar
— Select a resistant species, hybrid, or cultivar

 Choice of planting location
— Plant in a sunny, drier location
e Cropping system

— Intercrop citrus with other types of non-citrus
plants or trees that are not prone to infection



Management

* |rrigation

— Reducing or eliminating overhead irrigation of
susceptible varieties during the active growth

 \Weed control

— Do not allow tall weeds to grow around citrus
plants

» They increase the relative humidity in the canopy
e Pruning
— Prune to increase air circulation



Citrus Tristeza Virus (CTV)

The pathogen is CTV

The diseases It causes:

— Tristeza (Decline and Quick
decline)

— Stem pitting
— Seedling yellows (nursery
disease)
No Hawaliian Island is free
of the virus

Diversity of strains, mild
to severe




Tristeza

e Decline of different
scion cultivars grafted
onto sour orange
rootstocks

— Sour orange rootstocks
not used anymore in
Hawalii

o Appear water-stressed

— Followed by
defoliation and death




Stem Pitting

* Most commonly seen

e Found in grapefruits,
sweet oranges, and
some lime cultivars

e Trees are stunted with
chlorotic leaves that
often display “vein-
clearing” symptoms




Stem Pitting




Vector of CTV! Information
The most effective vector of CTV.

Humans
(grafting, dispersal of infected plants) Virus has spread to nearly all citrus-producing regions of the world via transport
’ of infected budwood and by grafting.

Virus acquisition time: less than 10 minutes.

Single aphid transmission efficiency: 20% (the most efficient insect vector of
CTV). Transmits most strains of CTV (72).

Toxoptera citricida . - . .

(formerly Aphis citricidus): The geographic range of the brown citrus aphid has been constantly expanding

Brown citrus aphid over the last few decades through South America, Central America, and parts of
the continental United States (35, 65).

The brown citrus aphid has a narrow host range and has been present in Hawai'i
since at least 1906, when it was first described (45).

Virus acquisition time: less than 30 minutes

Single aphid transmission efficiency: 0.5-1.1%, much less efficient than the brown
citrus aphid.

Aphis gossypii- Melon aphid
phis gossyp P Transmits most strains of CTV.

The melon aphid has a much wider host range than the brown citrus aphid, in-
cluding hundreds of plant species.

Virus acquisition time: not available.
Single aphid transmission efficiency: not available.

Aphis citricolalAphis spiraecola: : :
Citrus aphid/Spirea aphid Transmits only a few strains of CTV.

The citrus or spirea aphid is a poor vector of CTV but builds large populations on
citrus trees, increasing the chance of transmission.

Virus acquisition time: not available.

Single aphid transmission efficiency: not available.

Toxoptera aurantir ) :
Black citrus aphid Transmits very few strains of CTV

The black citrus aphid is a very poor vector of CTV but builds large populations
on citrus trees, increasing the chance of transmission.




Vectors
* Brown Citrus Aphid « Melon Aphid




Management

Stem pitting on Mexican orange

Mild strains may protect
from more severe strains
(cross-protecting)

Resistant or tolerant citrus
varieties may include
pummelo (C. maxima
Merr.) and some
mandarins (C. reticulata
L.)

Manage aphids
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