
Introduction
Controlling viral and fungal pathogens in red flowering 
ginger (Alpinia purpurata) is important for long-term pro-
duction of the cut flower crop. Recent increases in disease 
prevalence in red flowering ginger, and their detrimental 
effects, have led to the need for a guide regarding control 
of these pathogens in growers’ fields. Multiple pathogens 
can infect ginger plants and form a disease “complex” 
that has the potential to reduce vigor and yield and can 
persist in ginger stands semi-permanently to permanently 
once introduced. To date, several viral and fungal patho-
gens have been identified infecting symptomatic plants. 

This paper will focus on the control of viral and fungal 
pathogens in red flowering ginger and related cultivars in 
field production. 

Several viral pathogens have been identified in red flow-
ering ginger (Green et al. 2018, Hu et al. 2019). These 
include potyviruses that are transmitted non-persistently 
and badnaviruses that are transmitted semi-persistently 
(Table 1). As of January 2019, the exact causal agent of 
the decline symptoms has not been identified. This sec-
tion outlines general control practices for the identified 
viruses. 

Non-persistent viruses are only retained within the mouth-
parts (stylus) of the insect vector and have short retention 
times. Semi-persistent viruses bind to the chitin-lining of 
the insect gut and have varying retention lengths. The 
mechanisms of semi-persistent transmission are not yet 
well understood. Persistent viruses are retained in insect 
tissues, invade their salivary glands, and can be retained 
within the vector anywhere from 12 hours to indefinitely 
(Ng and Falk 2006). 

These transmission classifications are important, as man-
agement strategies depend on how the virus is classified. 
Control of viral diseases includes prevention as well as 
cultural, physical, biological, and chemical management.
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Table 1. Viruses detected to date in symptomatic ginger fields, 
with characteristics related to their virulence

a List of possible vectors for disease transmission.
b Mechanical Transmission relates to whether or not there has been evidence of 
transmission through mechanical means like pruning or digging.
c Persistence relates to how long the disease remains in the vector.
d Prevalence relates to how common it is to detect these viruses in samples based on 
the 2019-2020 state-wide survey.
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Prevention
Viruses are difficult to manage once they have infected 
a plant, so prevention is crucial. Certain viruses can be 
transmitted by vectors and/or by mechanical transmission. 
Prevention of these two transmission mechanisms is rec-
ommended. Aphids and mealybugs have been identified 
as vectors of potyviruses (BBrMV, BCMV) and badnavirus-
es (CaYMV, BSV) respectively. This section focuses on the 
prevention of these two vectors.

Use barrier crops and mixed cropping systems. Aphids 
are among the most common vectors of plant viruses 
and are known vectors of the non-persistent potyviruses 
infecting ginger. Non-persistent viruses are transmitted 
nonspecifically by different aphid species after a very short 
period of feeding or probing. Probing is a habit wherein 
the aphid inserts its mouthpart (stylus) into the plant tissue 
to “sample” the plant. It can take only seconds to minutes 
for an aphid to retain a virus, and that virus can last for 
several hours on its stylus (Ng and Falk 2006). 

Aphids are capable of traveling very long distances via 
winds. They respond to visual stimuli during flight and are 
specifically attracted to yellow, orange, and yellow-green. 
This has implications for nutrient management. Aphids 
prefer nitrogen-rich plants that display a yellow-green 
color. Aphids’ use of visual cues make them more likely to 
land on the margins of fields due to the contrast between 
soil and the plant cover. Aphids will probe (“taste”) the 
first plant they land on to see if it is an adequate host. 

Barrier crops and mixed cropping systems can thus be 
used to reduce virus incidence due to these habits. When 
feeding on and probing non-crop plants, aphids quickly 

begin to lose the ability to infect with non-persistent virus-
es. In effect, barrier plants and non-crop plants mixed into 
or surrounding fields can “clean” the aphid’s stylus of the 
non-persistent virus and reduce the number of infective 
aphids. No specific barrier crops have been determined 
for use with ginger, but plants that are not hosts to the 
identified viruses are recommended. Due to the peren-
nial nature of red flowering ginger, a perennial as well as 
non-susceptible barrier crop is necessary. Height may be a 
factor in barrier plant efficacy: it has been suggested that 
barrier plants taller than the host plant were more success
ful than those shorter.

Prevent vector movement through sanitation. Adult 
female mealybugs do not fly, and mealybugs in general 
do not crawl quickly, so unaided rapid dispersal of mealy-
bugs does usually not occur. Mealybugs and aphids can 
be introduced on plant material, humans, animals, and 
equipment and through wind events. Cleaning vehicles 
and carts with disinfectants may not be feasible, but wash-
ing the wheels and undercarriages of vehicles with soap 

and a pressure washer will reduce patho-
gen introduction. Also clean work clothes, 
boots, and gear before entering fields. Use 
disinfectants when possible.

Use physical barriers. Prevent movement 
of vectors by means of animals by using 
fencing when feasible. Preventing move-
ment by means of birds and the wind 
through the use of screenhouses and/or 
windbreaks is recommended when feasi-
ble. 

Use clean plant material. Viruses can be 
brought into the field through infected 
plant material Always start with virus-free 
ginger plants in new plantings. Ensure that 
gingers do not have symptoms of virus 
before planting. Due to the small size of 
the industry, there is not a certification 
process for clean seeds, and even if a sup-
plier claims ginger plants are disease free, 
this is not guaranteed. Tissue-cultured and 

seed-propagated ginger plants are most likely to be virus 
free. 

Sanitize equipment for pathogens. Some viruses that 
infect ginger can be transmitted by tools, equipment, 
and humans coming into contact with plant tissue. 
Ensure the sanitation of any tools or equipment used, 
including anything that will come in contact with plant 
material. Obvious tools to sanitize are cutting and dig-
ging tools, but the wheels of carts and machines and 
even boots and gloves can transmit virus if exposed to 
damaged plant tissue. Use disinfectants when pos-
sible. Do not sterilize with heat, as some viroids can 



survive exposure to heat, and the ash left on pruning 
tools can become a protective site for pathogens. 

Use a 10% bleach solution on any non-corrosive metal 
surfaces, but do not use bleach when sterilizing tools, as it 
is an oxidizer and will rust equipment. Virkon™ is an avail-
able disinfectant in Hawai‘i that has been shown to have 
high disinfectant capabilities against multiple viruses. Dip 
tools for at least 60 seconds and up to 5 minutes if pos-
sible. 70% isopropyl alcohol (rubbing alcohol) or ethanol 
are also effective means for disinfecting tools. Alcohol can 
become ineffective after multiple dips, but there are no 
evidence-based guidelines for how many times a solution 
can be used before needing to be replaced. 

All tools and equipment should be sterilized when moving 
between fields or when entering a new farm. Harvesting 
tools should be sterilized between individual clumps of 
ginger.

Use scouting for disease symptoms and pests. Scouting 
on a regular basis for signs of insects, insect damage, and 
disease symptoms is essential to controlling large-scale 
spread of disease. While scouting, it is also advantageous 
to look for beneficial insect and predators present. Scout-
ing should occur on a weekly basis.

• Scouting for aphids: Aphids can take as little as 7 days 
to complete their life cycle from nymph to adult. Aphids 
tend to colonize the edges of fields first. Scout the 
edges of the field first, and if barrier crops are used, also 
scout these plants. Aphids will usually first colonize buds 
and the undersides of younger leaves, where nitrogen 
concentrations are highest. Once populations grow, 
they will colonize stems and older leaves. Currently, 
there are no thresholds developed for reducing ginger 
virus by controlling aphids. 

 Aphids tend to be green-yellow or black but can also 
be brown or red. They are small (a few millimeters in 
length), with a soft pear-shaped body and fairly long 
antennae. Some forms have wings and others are 
wingless. As aphids grow, they shed their exoskeletons. 
These whitish cast skins can often be found on leaves or 
stuck to honeydew secretions. While scouting, keep an 
eye out for aphid “casts” and aphid damage.  

• Scouting for mealybugs: Mealybugs have a slightly 
longer life cycle than aphids, but due to Hawai‘i’s warm 
climate they can complete a life cycle in as little as one 
month. The crawler form of mealybugs begins as or-
ange-yellow, while adult mealybugs are white, fuzzy, and 
elliptical shaped, with waxy filaments along their body 
margin. Mealybugs habitually live between leaf sheaths 
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and in hard-to-see areas of the plant. 

 Peel back leaves from stems and check close to the 
soil surface for mealybugs. Ants can “farm” and aid in 
the success of aphid and mealybug colonies because 
they are attracted to their honeydew secretions. Scout 
for ants and observe if they are interacting with any 
aphid or mealybug colonies. Ginger plants that have 
had aphid or mealybug populations on them should be 
marked and closely monitored for disease symptoms. 

• Scouting for beneficial insects: There are several biolog-
ical controls of aphids and mealybugs. These include 
syrphid maggots, lady beetles, green lacewings, pseu-
doscorpions, and spiders. Since the ability of the vectors 
to transmit the virus is still unknown, and no threshold 
for aphids or mealybugs has been determined, it is dif-

ficult to deduce the degree to which beneficial insects 
play in managing vectors and diseases. However, it 
is still good practice to take note of their presence or 
absence when monitoring to inform your management 
strategies.

 Predators are not considered an effective strategy to 
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reducing the spread of non-persistent viruses. It is more 
important to remove weeds to reduce potential intro-
duction of aphid and mealybug populations.

Use reflective mulches. Reflective mulches have been 
shown to reduce virus spread caused by aphids in field 
conditions. Reflective mulches are more useful on smaller 
plants, and their efficacy in preventing vector-mediated 

spread of virus in ginger is 
unknown. One advantage 
of reflective mulches is 
the increase in growth and 
yield of crops.

Moderate fertilizer use. 
Increasing nitrogen can 
increase flower yield, but 
excess nitrogen can make 
plants more appealing 
and susceptible to aphid 
populations. High levels of 
nitrogen within the plant 
favor increased aphid 
reproduction. Suggested 
minimum elemental con-
tent of healthy red flower-
ing ginger foliage is listed 
in Table 2. 

Maintaining close to 2% 
leaf elemental nitrogen 
may help reduce aphid 
infestations. Using less-sol-
uble forms of nitrogen or 
slow-release fertilizers or 
applying fertilizers in small 
amounts throughout the 
growing season is recom-
mended. 

Plant tissue samples can 
be sent to a lab for el-
emental analysis for a 
nominal fee. Use of this 
information and proper 
nutrient management can 
alter aphids’ host-finding 
and host-selection behav-
ior during dispersal. Since 
aphids can reproduce 

asexually, giving birth to live young, they are able to build 
up populations quickly. 

Influencing aphid host-selection behavior during flight has 
the potential to prevent aphid outbreaks and transmission 
of plant diseases. Aphids use a mixture of Volatile Organic 
Compounds (VOCs) and color to determine host selection 
while in flight (Hardie 1989, Bruce et al. 2005). Proper 
nutrition influences both of these plant characteristics and 
can also act as a preventative measure against pest and 
disease outbreak.



Physical Management
Remove infested plant material. Remove the stems and 
rhizomes where aphids or mealybugs are found. This can 
help reduce the spread of the virus to the whole plant if 
they are caught early enough.

Destroy infected plant material. In order to prevent the 
spread of virus by vectors, ensure that fields are scouted 
for disease symptoms and symptomatic plants are rogued 
and destroyed. These plants are a source for vector virus 
transmission. Dispose of symptomatic plants by burning, 
burying in soil, or placing in sealed containers. Infected 
plant material can be composted, but with caution. The 
infected plant material may still be exposed for vector 
transmission during the composting process, so ensure 
that the composting facility is not in close proximity to the 
ginger fields and that infected plant material is covered 
during the composting process. 

Use water sprays. For mild aphid infestations, there 
is some evidence to suggest it can be helpful to use a 
strong spray of water on sturdy plants to knock off aphids 
from plant material and wash away honeydew, reducing 
the potential for ant tending and sooty mold. Sooty mold 
tends to grow on honeydew and can reduce the photo-
synthetic capacity of the plant. Evidence suggests aphids 
are not likely to return to the plants once knocked off with 
water. Spray early in the day to allow adequate drying of 
plant to prevent further fungal infection.  

Biological Management
Promote beneficial insects. Beneficial insects may not 
be able to prevent the spread of non-persistent virus due 
to the short transmission times; however, they are still 
important in reducing aphid populations. Plant insecta-
ry plants on the borders of fields to promote beneficial 
insects. Species include, but are not limited to, sunn hemp 
(Crotalaria juncea), yellow sweet clover (Melilotus indicus), 
marigold (Tagetes patula), and buckwheat (Fragopayum 
esculentum). Do not choose companion plants that are 
genetically similar to red flowering ginger—exclude any 
plant that is within the order Zingiberales.

Use biological pesticides. Biological insecticides are also 
available for use against aphids and whiteflies. Mycotrol® 
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ES (Botanigard® ES) is a mycopesticide that contains 
spores of the insect-pathogenic fungus Beauvaria bassiana 
Strain GHA and is labeled for use in ornamentals in Ha-
wai‘i. Another fungus-based biopesticide for use against 
aphids is PFR-97™ 20% WDG. Biological pesticides, spe-
cifically AzaDirect® and Trilogy® (UC IPM), tend to have 
lower toxicities to natural enemies and parasites of aphids 
and mealybugs. Supplemental Table 3 provides a list of 
pesticides labeled for use in ginger.

Multiple plant-pathogenic fungi have been isolated 
from samples in declining red flowering ginger stands in 
Hawai‘i. The fungi identified on symptomatic plant tissue 
above and below ground include Fusarium sp., Phomop-
sis sp., Phoma sp., Bipolaris sp., and Nigrospora sp. The 
causal agent is still being determined as of July 2020. 
Some of these fungi may be causing minor secondary 
infections. This section will discuss general control meth-
ods for soil and foliar fungi. Most fungi can be controlled 
once plants have been infected; however, prevention is 
still important.

Prevention
Prevent movement through sanitation. Fungal patho-
gens can be moved very easily from area to area on boots, 
tools, equipment, vehicles, and clothing. Sanitize any tools 
or equipment used, especially anything that will come in 
contact with plant material. Obvious tools that need to 
be sanitized are cutting and digging tools, but boots and 
gloves, and the wheels of carts and machines, can also 
transmit fungi if exposed to damaged plant tissue. 

Boots easily spread soil-borne fungi, and extra care should 
be taken to clean boots when moving between fields. Use 
disinfectants when possible. Vehicles can introduce soil-
borne fungal pathogens. Washing the wheels and under-
carriages of vehicles with soap and a pressure washer will 
reduce pathogen introduction. Use a 10% bleach solution 
on any non-corrosive metal surfaces. Do not use bleach 
when sterilizing tools, as it is an oxidizer and will rust 
equipment. Dip tools for at least 60 seconds and up to 5 
minutes if possible. 
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Fungus

Nutrient N P K Ca Mg Mn Fe Cu Zn B

Concentration 2% 0.16% 1.80% 1.80% 0.40% 450–700 ppm 30–60 ppm 10–15 ppm 40–90 ppm 15–25 ppm

Table 2. Recommended macro- and micronutrient concentrations for ginger production.
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70% isopropyl alcohol or ethanol (rubbing alcohol) are 
also effective means for disinfecting tools. Alcohol can 
become ineffective after multiple dips, but there are no 
evidence-based guidelines for how many times a solution 
can be used before it needs to be replaced. All tools and 
equipment should be sterilized when moving between 
fields or when entering a new farm. Harvesting tools 
should be sterilized between individual clumps of ginger.

Use clean plant material. Inspect new plant material for 
symptoms of fungal pathogens. Tissue-cultured propa-
gules and sterilized or fungicide-coated seed propagated 
in sterilized soils are likely to be the cleanest stock plants. 

Keiki plants that are borne from the flowers of the gin-
ger can be cleaned before potting to reduce pathogen 
introduction. Fully remove the leaf and leaf sheath for at 
least the two lowest leaves until the pale stem is show-
ing. Remove as much of the papery scales (scale leaves) 
on the rhizome; fungal pathogens can be protected by 
these. Prepare a bucket of water and add enough bleach 
to make a 10% bleach solution. Add a drop of dish soap 
to reduce surface tension and allow the bleach solution 
to penetrate around the ginger plant more effectively. 
Let the gingers sit in the solution for 10 minutes and rinse 
them with clear water. The gingers are now ready for 
planting.

Apply preventative fungicides. Fungicides can be 
applied as preventative measures for fungal pathogens. 
There is no current recommendation for specific fungi-
cides to use for preventative measures. Timing of the 
fungicide application is the essential consideration when 
applying preventative fungicides. Preventative fungicide 
applications should coincide with increases in heavy 
rainfall patterns, which begin in November. Table 4 in the 
supplemental section identifies all fungicides labeled for 
use in Hawai‘i.

Cultural Management
Reduce overhead irrigation. Fungal pathogens that 
infect foliage can be spread by excess overhead irrigation 
and rainfall. Using drip irrigation can reduce their spread. 
Protecting plants from excessive rainfall through protected 
agriculture—such as the use of structures like hoop houses 
and frames that have some plastic covering—can reduce 
pathogen incidence but will increase irrigation costs. 

Moderate water use. Excess soil moisture and drought 
events can exacerbate soil-borne pathogen issues. Either 
can cause die-off of beneficial microbial life within the soil, 
which can then become recolonized by pathogenic organ-
isms. When red flowering ginger is healthy, it can tolerate 
waterlogged soils. When it is infected by virus and fungal 
pathogens, its ability to withstand soil-moisture extremes 
is reduced. Do not irrigate during significant rainfall, but 
do irrigate during periods of insufficient rainfall. Avoid 

late-afternoon or early-evening irrigation. It is best to 
schedule irrigation for mid- to late morning.

Leave the fields fallow before reuse. If ginger plants 
need to be removed and replanted, consider leaving the 
field to be planted fallow for at least 6 months. 

Grow cover crops. A cover crop can be grown in fallow 
fields as well as during crop production. Mustard cover 
crops and sudan grass are known to have biofumigant 
properties and can be grown during fallow periods. 

Increase soil organic matter. Increasing soil organic mat-
ter (SOM) can have a two-pronged effect: it can improve 
crop health and lead to a reduction in soil-borne patho-
gens. There are several options for increasing SOM. 1) 
Incorporate organic matter directly by using soil amend-
ments such as finished composts. 2) Add organic matter 
as a mulch or living mulch. Do not add fresh wood chips 
as mulch; instead, use partially decomposed mulch mate-
rial to avoid tying up plant-available soil nutrients. Incor-
porate cover crops as living mulch into soil after growing 
them. 

Moderate fertilizer use. Increasing nitrogen can lead to 
better plant growth, yield, and defense; however, it can 
also increase the availability of nitrogen for pathogens 
to exploit. Excess nitrogen may lead to increased spread 
of fungal pathogens on the plant. Suggested minimum 
elemental content of healthy red flowering ginger foliage 
is listed in Table 2. Maintaining around 2% leaf elemental 
nitrogen may help reduce fungal infections. There is no 
current recommendation for appropriate fertilizer rates.

Physical Management
Remove and destroy infected tissue. Prevent the spread 
of fungal pathogens: scout for disease symptoms and 
rogue and destroy symptomatic plant tissue. The goal is 
to reduce spread via mechanical transmission or spore dis-
persal. Whole plants do not need to be removed if other 
treatment options will be implemented. Only infected por-
tions of plants need to be removed. Dispose of symptom-
atic tissue by burning, burying in soil, or placing in sealed 
containers. Infected plant material can be composted, 
though with caution. The infected plant material may still 
be exposed for vector transmission during the composting 
process, so ensure that the composting facility is not in 
close proximity to the ginger fields and that infected plant 
material is covered during the composting process. 

Sterilize soil using solarization or steam. Solarization 
and steam can be used to sterilize field soils before (re)
planting. Solarization is a method of covering the soil 
surface with a clear or black plastic sheet and using the 
sun’s energy to heat the soil to a high enough tempera-
ture to kill pests and diseases. Research has shown that 
solarization using black plastic sealed around the edges of 



the soil plot that will be planted can control fungal patho-
gens in suitable environments between 5 and 40 days of 
solarization, down to 25 cm (~10 in) soil depth. Steam soil 
at 80–1000C for half an hour to effectively control most 
soil-borne pathogens, including fungi.

Biological Management
Biological control of pathogenic fungi is a complex topic. 
Beneficial organisms antagonize pathogenic fungi through 
many different mechanisms. All of the cultural manage-
ment practices recommended above may promote benefi-
cial organisms.

Apply a biological fungicide. Chitosan pesticides are 
safe and cheap pesticides made from chitin. Biorend® is 
currently the only chitin-based product labeled for use on 
flowers in nurseries in Hawai‘i. Actinovate® and Cease® 
(aka Rhapsody®) are biological fungicides labeled for 
use in nursery and floral crops in Hawai‘i and are effec-
tive against a wide range of soil-borne and foliar fungal 
pathogens. Table 4 in the supplemental section identifies 
all fungicides labeled for use in Hawai‘i.

Chemical Management
Use fungicides for control. Fungicides can be effective 
in controlling foliar and soil-borne plant-pathogenic fungi. 
Growers have reported success in controlling foliar fungal 
pathogens in red flowering ginger in Hawai‘i using Manza-
te® Pro-Stick™ T&O. Telone® is a soil-applied fungicide 
labeled for use in floral crops in Hawai‘i. While these two 
fungicides are recommended, there is a larger list of fun-
gicides available for use in floral crops, nursery crops, and 
landscape plants in Hawai‘i. Table 4 in the supplemental 
section identifies these fungicides.

Summary
Preventing and managing the diseases affecting red 
flowering ginger involves an integrated pest management 
approach and will most likely require multiple tools in 
order to maintain production. Prevention is key and has 
the potential to save you substantial time and money on 
future management practices. There are management 
strategies for each vector and pathogen, and not all these 
management strategies may be right for your operation. 
Management is dependent on many factors, including en-
vironmental conditions, disease severity, and soil charac-
teristics, among others. Consult with your local Extension 
office for individual management plans.
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Disclaimer
The pesticides mentioned are provided as suggestions for 
selecting suitable controls and should not be considered 
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to be recommendations. The pesticide label is the law. 
Read it before purchasing a pesticide to ensure that it is 
registered for your intended use. Carefully read the label 
entirely before use and follow its instructions. 

Chemical names and trade names are included as a con-
venience to the reader. Their use in this publication does 
not imply endorsement, nor discrimination against similar 
products or services not mentioned. Individuals who use 
chemicals are responsible for ensuring that the intended 
use complies with current regulations and conforms to 
the product label. Be sure to obtain current information 
about usage and examine a current product label before 
applying any chemical. For assistance, contact your state 
pesticide regulating authority. 
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Insecticide Product EPA Reg. # Target Insect

Acephate 90 WDG 34704-1051 Aphid
Acephate 97UP® 70506-8 Aphid
Aza-Direct® 71908-1-10163 Aphid and Mealybug
AzaGuard™ Botanical Insecticide/Nematicide 70299-17 Aphid and Mealybug

Azatrol® EC Insecticide 2217-836 Aphid
Azera® Insecticide 1021-1872 Aphid and Mealybug
BioLink® Insect & Bird Repellant EXEMPT Aphid and Mealybug
Brandt® Ecotec® Plus EXEMPT Aphid and Mealybug
Captiva® 10163-326 Mealybug
Captiva® Prime 10163-336 Mealybug
Cedar Gard™ EXEMPT Aphid and Mealybug
Celite® 610 73729-1 Aphid and Mealybug
Cinnerate EXEMPT Aphid and Mealybug
Debug® Turbo 70310-5 Aphid and Mealybug
Ecozin® Plus 1.2% ME 5481-559 Aphid and Mealybug
Huma Gro® Proud 3® EXEMPT Aphid
Malathion 8 Aquamul 34704-474 Aphid and Mealybug
Molt-X® 68539-11 Aphid and Mealybug
Orthene® Turf, Tree & Ornamental WSP 5481-8971 Aphid and Mealybug

Orthene® Turf, Tree & Ornamental Spray 97 Insecticide 5481-8978 Aphid and Mealybug
PFR-97™ 20% WDG 70051-19 Aphid and Mealybug
Rid-Bugs EXEMPT Aphid and Mealybug

Acephate 97UP® 70506-8 Aphid and Mealybug
Aloft® GC G 59639-214 Aphid and Mealybug
Aloft® GC SC 59639-212 Aphid and Mealybug
Arena® 0.25 WDG Insecticide¹ 59639-157 Mealybug
Arena® 50 WDG Insecticide¹ 59639-152 Aphid and Mealybug
Aria® Insecticide 279-3287 Aphid and Mealybug
Ascertain™ TR 91234-70 Aphid and Mealybug
Astro® Insecticide 279-3141 Aphid and Mealybug
Attain® TR Total Release Insecticide 499-472 Aphid and Mealybug
Avid® 0.15 EC 100-896 Aphid
Aza-Direct® 71908-1-10163 Aphid and Mealybug
AzaGuard™ Botanical Insecticide/Nematicide 70299-17 Aphid and Mealybug

Azatrol® EC Insecticide 2217-836 Aphid and Mealybug
Azatrol® Hydro Botanical Insecticide 2217-836 Aphid
Azera® Insecticide 1021-1872 Aphid and Mealybug
Batallion™ 2 EC 91234-104 Aphid and Mealybug
BioCover® SS 34704-809 Aphid

FFlloorraall  CCrrooppss

OOrrnnaammeennttaallss

Supplemental Table 3. Pesticides labeled for the control of aphid and mealybug vectors 
in Hawai‘i, including product name, EPA registration number, and target insects. 

The list is separated by labeled crop type: floral crops, ornamentals, and landscape plants.

-continued
page 9 



Insecticide Product EPA Reg. # Target Insect

BioCover® UL 34704-806 Aphid
BioCover™ MLT 34704-805 Aphid and Mealybug
BioCover™ UL 69526-5-34704 Aphid
BioLink® Insect & Bird Repellant EXEMPT Aphid and Mealybug
Bisect® L 34704-955 Aphid and Mealybug
BotaniGard® 22WP 82074-2 Aphid and Mealybug
BotaniGard® ES 82074-1 Aphid and Mealybug
BoteGHA™ ES 82074-1 Aphid and Mealybug
Brandt® Ecotec® Plus EXEMPT Aphid and Mealybug
Captiva® 10163-326 Mealybug
Captiva® Prime 10163-336 Mealybug
Carbaryl 4L 19713-49 Aphid and Mealybug
Carbaryl 4L 34704-447 Aphid and Mealybug
Cedar Gard™ EXEMPT Aphid and Mealybug
Celite® 610 73729-1 Aphid and Mealybug
Chlorpyrifos 4E AG 66222-19 Aphid and Mealybug
Cinnerate EXEMPT Aphid and Mealybug
Covert™ Termiticide/Insecticide 34704-963 Aphid and Mealybug
Criterion™ 2F Insecticide 432-1312 Aphid and Mealybug
Criterion™ 75 WSP Insecticide 432-1318 Aphid and Mealybug
Debug® Turbo 70310-5 Aphid and Mealybug
Decathlon™ 20 WP 432-1402-59807 Aphid and Mealybug
Des-X™ Insecticidal Soap 67702-22-70051 Aphid and Mealybug
Diazinon 50W 66222-10 Aphid
Diazinon AG500 66222-9 Aphid
Diazinon AG600 WBC Insecticide 66222-103-34704 Aphid
Dibrom® 8 Emulsive (RUP) 5481-479 Aphid and Mealybug
Distance® Insect Growth Regulator 59639-96 Aphid and Mealybug

Dursban® 50W-WSP Specialty Insecticide 62719-72 Aphid and Mealybug

Ecozin® Plus 1.2% ME 5481-559 Aphid and Mealybug
Enstar® AQ Insect Growth Regulator 2724-793 Aphid and Mealybug
EverGreen® Pro 60-6 1021-1770 Aphid and Mealybug
Glacial® Spray Fluid 34704-849 Aphid and Mealybug
Grandevo® CG 84059-27 Aphid
Grandevo® WDG 84059-27 Aphid
Huma Gro® Proud 3® EXEMPT Aphid
Kontos® 432-1471 Aphid and Mealybug
Lada® 2F 83100-6-83979 Aphid and Mealybug
Lucid® Ornamental Miticide/Insecticide 83100-5-83979 Aphid
Malathion 8 Aquamul 34704-474 Aphid and Mealybug
Malice® 2F 34704-893 Aphid and Mealybug
Malice® 75 WSP 34704-1009 Aphid and Mealybug
Mallet® 0.5G 228-501 Aphid and Mealybug
Mallet® 2 F T&O Insecticide 228-695 Aphid and Mealybug
Mallet® 75 WSP Insecticide 228-588 Aphid and Mealybug
Mantra® 1G Greenhouse and Nursery 228-523 Aphid and Mealybug

OOrrnnaammeennttaallss

Supplemental Table 3. Pesticides labeled for the control of aphid and mealybug vectors 
in Hawai‘i, including product name, EPA registration number, and target insects. 

The list is separated by labeled crop type: floral crops, ornamentals, and landscape plants.
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-continued

Insecticide Product EPA Reg. # Target Insect

Mantra® 60 WSP 228-681 Aphid and Mealybug
Marathon® 1% G 432-1329-59807 Aphid and Mealybug
Marathon® 1% Granular 59807-15 Aphid and Mealybug
Marathon® 60 WP 432-1361-59807 Aphid and Mealybug
Mavrik Aquaflow® 2724-478 Aphid
Menace® 7.9% Flowable 228-451 Aphid and Mealybug
Menace® GC 7.9% Flowable 228-458 Aphid and Mealybug
Merit® 2F 432-1312 Aphid and Mealybug
Merit® 75 WP 432-1314 Aphid and Mealybug
Merit® 75 WSP 432-1318 Aphid and Mealybug
Mesurol® 75-W 10163-231 Aphid
Minx™ 2 Miticide/Insecticide 228-736 Aphid
Molt-X® 68539-11 Aphid and Mealybug

M-Pede® Insecticide Miticide Fungicide 10163-324 Aphid and Mealybug

Mycotrol® ESO 82074-1 Aphid and Mealybug
Mycotrol® WPO 82074-2 Aphid and Mealybug
Permethrin 34704-873 Aphid
Perm-UP® 3.2 EC 70506-9 Aphid and Mealybug
PFR-97™ 20% WDG 70051-19 Aphid and Mealybug
Prev-Am® Ultra 72662-3 Aphid and Mealybug
PROKoZ® Zenith® 75 WSP 432-1318 Aphid and Mealybug
PureSpray™ Green 69526-9 Aphid and Mealybug
PyGanic® Crop Protection EC 1.4 II 1021-1771 Aphid and Mealybug
PyGanic® Crop Protection EC 5.0 II 1021-1772 Aphid and Mealybug
Quasar™ 8.5 SL 91234-16 Aphid and Mealybug
Reaper® 0.15 EC 34704-923 Aphid
Reaper® ClearForm® 34704-1078 Aphid
Reaper® ClearForm® 34704-1078 Aphid
Rid-Bugs EXEMPT Aphid and Mealybug
Safari® 20 SG Insecticide 86203-11-59639 Aphid and Mealybug
Sanmite® Miticide 81880-5-10163 Aphid
Sanmite® SC Miticide/Insecticide 81880-29-10163 Aphid
Scimitar® CS 100-1078 Aphid and Mealybug
Scimitar® GC 100-1088 Aphid and Mealybug
Sevin® SL 432-1227 Aphid and Mealybug
Sil-Matrix™ 82100-1 Aphid
SuffOil-X® 48813-1-68539 Aphid and Mealybug
Suspend® SC 432-763 Aphid and Mealybug
Talstar® S Select Insecticide 279-3155 Aphid and Mealybug
Tame® 2.4 EC Spray 59639-77 Aphid and Mealybug
Tempo® SC Ultra 432-1363 Aphid and Mealybug
Tempo® Ultra WP 432-1304 Aphid and Mealybug
Tengard® SFR 70506-6 Aphid and Mealybug
Tersus® Insecticide 1021-2616 Aphid and Mealybug
TetraCURB™ Concentrate EXEMPT Aphid

OOrrnnaammeennttaallss

Supplemental Table 3. Pesticides labeled for the control of aphid and mealybug vectors 
in Hawai‘i, including product name, EPA registration number, and target insects. 

The list is separated by labeled crop type: floral crops, ornamentals, and landscape plants.
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Insecticide Product EPA Reg. # Target Insect

TetraCURB™ Organic EXEMPT Aphid

Trilogy® Fungicide/Miticide/Insecticide 70051-2 Aphid and Mealybug

Tristar® 8.5SL 8033-106-1001 Aphid and Mealybug
TriTek™ 48813-1 Aphid and Mealybug

Ultra-Pure® Oil 69526-5-499 Aphid

Up-Star® Gold 70506-24 Aphid and Mealybug

Up-Star® SC Lawn and Nursery 70506-23 Aphid and Mealybug

Venerate® XC 84059-14 Aphid

Widow® Insecticide 34704-893 Aphid and Mealybug

Wisdom® TC Flowable 5481-520 Aphid and Mealybug

Zylam® Liquid Systemic Insecticide 2217-937 Aphid and Mealybug

Aza-Direct® 71908-1-10163 Aphid and Mealybug
AzaGuard™ Botanical Insecticide/Nematicide 70299-17 Aphid and Mealybug

Azatrol® EC Insecticide 2217-836 Aphid

Azera® Insecticide 1021-1872 Aphid and Mealybug

BioLink® Insect & Bird Repellant EXEMPT Aphid and Mealybug

Brandt® Ecotec® Plus EXEMPT Aphid and Mealybug

Captiva® 10163-326 Mealybug

Captiva® Prime 10163-336 Mealybug
Cedar Gard™ EXEMPT Aphid and Mealybug

Celite® 610 73729-1 Aphid and Mealybug
Chlorpyrifos 4E AG 66222-19 Aphid and Mealybug
Cinnerate EXEMPT Aphid and Mealybug

Debug® Turbo 70310-5 Aphid and Mealybug

Ecozin® Plus 1.2% ME 5481-559 Aphid and Mealybug

Huma Gro® Proud 3® EXEMPT Aphid

Molt-X® 68539-11 Aphid and Mealybug
PFR-97™ 20% WDG 70051-19 Aphid and Mealybug
PureSpray™ Spray Oil 10E 69526-5 Aphid and Mealybug
Rid-Bugs EXEMPT Aphid and Mealybug
TetraCURB™ Concentrate EXEMPT Aphid
TetraCURB™ Organic EXEMPT Aphid

Supplemental Table 3. Pesticides labeled for the control of aphid and mealybug vectors 
in Hawai‘i, including product name, EPA registration number, and target insects. 

The list is separated by labeled crop type: floral crops, ornamentals, and landscape plants.

Landscape Plants

Ornamentals



Fungicide Product EPA Registration # Fungicide Product EPA Registration #

26 GT® 432-888
Banner MAXX® II 100-1326
Brandt® Organics Aleo™ EXEMPT
Captan 50 Wettable Powder 66330-234
Captan 50W 19713-646
Captec 4L® 66330-239
Chipco® 26019 Flo 432-888
Cinnerate EXEMPT
Debug® Turbo 70310-5
Dithane® 75DF Rainshield® Specialty Fungicide 62719-402
Fore® 80WP Rainshield® Specialty Fungicide 62719-388
Heritage® Fungicide 100-1093
Huma Gro® Promax® EXEMPT
Huma Gro® Proud 3® EXEMPT
InLine® Soil Fungicide and Nematicide 62719-348
Manzate® Pro-Stick™ T&O 70506-234
Metastar 2E Fungicide 71532-5-91026
Nordox® 75 WG 48142-4
OxiDate® 2.0 70299-12
Procon-Z™ Fungicide 34704-879
ProPensity® 1.3ME Turf and Ornamental Fungicide 60063-27
Rid-Bugs EXEMPT
SaniDate® 5.0 70299-19
Strider™ Fungicide 228-623
Subdue® GR 100-794
Subdue® MAXX® 100-796
Telone® C-17 Soil Fungicide and Nematicide 62719-12
Telone® C-35 Soil Fungicide and Nematicide 62719-302
Telone® EC Soil Fumigant 62719-321
Telone® II Soil Fumigant 62719-32
Veg’lys EXEMPT

26 GT® 432-888
26/36® Fungicide 228-630
3336® DG Lite® 1001-70
3336® EG 1001-89
Actinovate® SP 73314-1
Affirm™ WDG 68173-3-1001
Aliette® WDG 432-890
Alude™ Fungicide 55146-83
Armada® 50 WDG 432-1513
Badge® SC 80289-3-10163
Badge® SC 80289-3
Badge® X2 80289-12
Badge® X2 80289-12-10163
Banner MAXX® II 100-1326
Banol® 432-942
Basamid® G 5481-9027
Brandt® Organics Aleo™ EXEMPT
Captan 50 Wettable Powder 66330-234
Captan 80 WDG Fungicide 66330-29
Carb-O-Nator™ 70051-117

FFlloorraall  CCrrooppss

OOrrnnaammeennttaallss

Supplemental Table 4. Fungicides labeled for the control of fungi in Hawai‘i 
for floral and ornamentals crops. The list is separated 

by labeled crop type: floral crops, ornamentals, and landscape plants.

Cease® 264-1155-68539
Champion® Wettable Powder 55146-1
Chipco® 26019 Flo 432-888
Cinnerate EXEMPT
Concert® II 100-1347
Cosavet® DF Edge 70905-1
Cuprofix® Ultra 40 Disperss® 70506-201
Cuproxat® FL 55146-151
Cuproxat® Flowable Copper Fungicide 35935-3
Custos EXEMPT
Daconil Ultrex® Turf Care® 50534-202-100
Debug® Turbo 70310-5
Dithane® 75DF Rainshield® Specialty Fungicide 62719-402
Docket® DF 50534-202-100
Docket® WS 50534-209-100
Eagle® 20EW Specialty Fungicide 62719-463
EcoSwing™ Botanical Fungicide 10163-357
Ensign® 720 Flowable Fungicide 34704-966
Ensign® 82.5% Turf And Ornamental 34704-965
Ethephon 2 Plant Regulator 66330-262
FenStop® 432-1389
Fore® 80WP Rainshield® Specialty Fungicide 62719-388
Fungi-Phite® Fungicide 73771-5
Heritage® Fungicide 100-1093
Huma Gro® Promax® EXEMPT
Huma Gro® Proud 3® EXEMPT
Incognito® 85 WDG 66222-145
InLine® Soil Fungicide and Nematicide 62719-348
Insignia® fungicide 7969-184
Insignia® SC Intrinsic™ brand fungicide 7969-290
Iprodione Pro 2SE fungicide 66330-305-7969
Kaligreen® 11581-2
Kentan® DF 80289-2
Kocide® 2000 91411-1-70051
Kocide® 2000-O 91411-10-70051
K-Phite® 7LP T/O 73806-1
Lada® 2F 83100-6-83979
Lime-Sulfur Solution™ 61842-30
Magus® Miticide 10163-297
Manzate® Pro-Stick™ T&O 70506-234
Mertect® 340-F 100-889
Micora® 100-1388
Micro Sulf® 55146-75
Microthiol® Disperss® 70506-187
MilStop® 70870-1-68539
Monsoon® Turf 34704-1060
M-Pede® Insecticide Miticide Fungicide (10163-324) 10163-324
Nordox® 75 WG 48142-4
Nu-Cop 50 WP 45002-7
Nu-Cop® 3L 42750-75
Nu-Cop® 50DF 45002-4
Nu-Cop® HB 42750-132
Nufarm TM + CTN SPC 66.6 WDG 228-638
Nufarm T-Methyl SPC 50 WSB Fungicide 228-628
Offset™ 3.6F Fungicide 83100-1-83979
Orkestra™ Intrinsic® brand fungicide 7969-370
Orvego™ fungicide 7969-301
OxiDate® 2.0 70299-12
Pageant® Intrinsic® brand fungicide 7969-251
Pageant® TR Intrinsic® brand fungicide 499-553
Phostrol® 55146-83
Phyton® 27 49538-2
Phyton® 35 49538-5
Prev-Am® Ultra 72662-3
Previa® 5481-626
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Fungicide Product EPA Registration # Fungicide Product EPA Registration #

Nufarm TM + CTN SPC 66.6 WDG 228-638
Nufarm T-Methyl SPC 50 WSB Fungicide 228-628
Offset™ 3.6F Fungicide 83100-1-83979
Orkestra™ Intrinsic® brand fungicide 7969-370
Orvego™ fungicide 7969-301
OxiDate® 2.0 70299-12
Pageant® Intrinsic® brand fungicide 7969-251
Pageant® TR Intrinsic® brand fungicide 499-553
Phostrol® 55146-83
Phyton® 27 49538-2
Phyton® 35 49538-5
Prev-Am® Ultra 72662-3
Previa® 5481-626
Procon-Z™ Fungicide 34704-879
Propiconazole 1.3 ME T&O 42750-252
PropiMax® EC Fungicide 62719-346
Proplant™ Turf and Ornamental Fungicide 55260-9
Prostar® 70 WG 432-1223
ProStar® 70WP 432-1223
Protect™ DF 1001-77
PureSpray™ Green 69526-9
Rally® 40WSP Fungicide 62719-410
Rampart® Fungicide 34704-924
Reaper® 0.15 EC 34704-923
Reaper® ClearForm® (Warning) 34704-1078
Regalia® CG 84059-3
Rendition™ 68660-14-70051
Rid-Bugs EXEMPT
RootShield® Granules 68539-3
RootShield® Plus Granules 68539-10
RootShield® Plus WP 68539-9
RootShield® WP Biological Fungicide 68539-7
SaniDate® 12.0 70299-18
SaniDate® 5.0 70299-19
Sectagon-42® (RUP) 61842-6
Sectagon-K54® (RUP) 61842-7
Segovis® 100-1533
Segway® Fungicide 71512-13-279
Segway® Fungicide SC 71512-13-2217
Signet® 480 FS Seed Treatment 45728-26-55146
Sil-Matrix™ 82100-1
Soilgard® 70051-3
Spectro® 90 WDG 1001-72
Spirato® GHN 228-723
SporeQuell™ 15% 63838-2-90930
Stargus™ 84059-28
Stature® SC fungicide 241-428
Strider™ Fungicide 228-623
Subdue® GR 100-794
Subdue® MAXX® 100-796
Subtilex® NG 71840-8

OOrrnnaammeennttaallss OOrrnnaammeennttaallss

Supplemental Table 4. Fungicides labeled for the control of fungi in Hawai‘i 
for floral and ornamentals crops. The list is separated 

by labeled crop type: floral crops, ornamentals, and landscape plants.

SuffOil-X® 48813-1-68539
Sulfur 80 WDG 19713-674
Sulfur 90W 19713-238
Tebuconazole 3.6F T&O 42750-99
Tebu-Turf 3.6F 83529-11
Tebuzol® 3.6F 70506-114
Telone® C-17 Soil Fungicide and Nematicide 62719-12
Telone® C-35 Soil Fungicide and Nematicide 62719-302
Telone® EC Soil Fumigant 62719-321
Telone® II Soil Fumigant 62719-32
TerraClean® 5.0 70299-13
Terraguard® SC 400-521
Terrazole® 35% Wettable Powder 400-416
Thiolux® 34704-1079
Torque™ Fungicide 1001-87
Trilogy® Fungicide/Miticide/Insecticide 70051-2
Trinity® fungicide 7969-257
Trinity® TR Total Release Fungicide 499-555
Trionic™ 4SC 70506-328
TriTek™ 48813-1
Vacciplant® 83941-2-66330
Vapam® HL 5481-468
Veg’lys EXEMPT
ZeroTol® 2.0 70299-12

Brandt® Organics Aleo™ EXEMPT
Cinnerate EXEMPT
Custos EXEMPT
Debug® Turbo 70310-5
Huma Gro® Promax® EXEMPT
Huma Gro® Proud 3® EXEMPT
Incognito® 85 WDG 66222-145
InLine® Soil Fungicide and Nematicide 62719-348
OxiDate® 2.0 70299-12
Pageant® Intrinsic® brand fungicide 7969-251
Propiconazole 1.3 ME T&O 42750-252
Rid-Bugs EXEMPT
SaniDate® 12.0 70299-18
SaniDate® 5.0 70299-19
Segway® Fungicide 71512-13-279
Segway® Fungicide SC 71512-13-2217
SporeQuell™ 15% 63838-2-90930
Tebuzol® 3.6F 70506-114
Telone® C-17 Soil Fungicide and Nematicide 62719-12
Telone® C-35 Soil Fungicide and Nematicide 62719-302
Telone® EC Soil Fumigant 62719-321
Telone® II Soil Fumigant 62719-32
TerraClean® 5.0 70299-13
Trinity® fungicide 7969-257
Veg’lys EXEMPT
ZeroTol® 2.0 70299-12

OOrrnnaammeennttaallss
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