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Spider Mites
Spider mites are the most common mites affecting ornamental plants in greenhouses and nurseries. Adult 
spider mites have eight legs and piercing-sucking mouthparts used to suck fluids from host plants. Most mites 
damage plants by sucking cell contents from leaf tissue. The initial feeding damage appears as a stippling 
of tiny dots on the surface of affected leaves. Heavily infested leaves and branches may be covered in fine 
silken webbing, but webbing may be minimal on some plants. All mites are capable of multiplying rapidly with 
generations occurring within one week. 

Cultural Controls

Adequate irrigation is essential to minimizing drought stress. Dusty conditions drive spider mite populations—apply 
water to minimize dust from nearby lanes and roads. Overhead watering will reduce spider mite populations, 
but may create foliar disease problems. Regular scouting, checking the undersides of leaves for damage and/or 
webbing, and occasional tap tests with a paper plate, aid in early detection of spider mites—and better control if 
miticides are needed.

Chemical Control

Follow all label directions and local recommendations.

Spider mite infestation. Photo by Dr. Roberto Lopez, MSU. Weeds provide refuge for both insect pests and spider mites. 
Photo by Envu.

Timing Treatment IRAC 
Group Activity REI* Rate per 100 gal. Applications Intervals

1 Floramite® 20D Contact 12 h. foliar 4-8 fl. oz. 28 days; do not exceed 2 applications per crop

2

Savate®

23

Translaminar 12 h.

foliar 1-4 fl. oz.  
 

OR 

 
foliar 1.7 fl. oz. – 

3.4 fl. oz.
drench see label

Reactive. Apply when spider mite populations are high; 
14-28 days. Will also control whitefly infestations

Kontos® Systemic 24 h.
None

Preventative. 14-28 days. To control mites AND sucking 
pests like aphids, scale, and mealybugs.

28 + days

3 Akari® 5SC 21A Contact 12 h. foliar 16-24 fl. oz. Do not make more than 2 applications per crop

4 Sultan® 25 Contact 12 h. foliar 13.7 fl. oz. 14 days; do not exceed 2 applications per crop



Thrips
Thrips are among the most common and difficult insect pests to manage in commercial mum production. Thrips 
are tiny ( 1/16 to 1/8 inch long) and vary in color from yellow to brown to black. Both adults and larval stages 
feed on plant tissue with rasping-sucking mouthparts. Most thrips feed on leaf tissue but some species can 
damage young flower buds causing them not to open or be deformed. In addition to this direct damage, thrips 
are capable of transmitting plant viruses making thrips management critical in commercial production setting. 
There are multiple genera and species of thrips, but western flower thrips (Frankliniella spp.) is one of the most 
commonly encountered in mum production. Finally, the thrips life cycle is ~14 days. If making weekly applications, 
do not apply a product more than twice. Ideally, rotate through a program before repeating an application. In 
this way, any resistant thrips are killed by the next insecticide with a unique MOA. 

Foliar sprays are the primary method of protecting flowers, and protection is limited to those flowers that are 
open at the time of application. Repeated foliar applications are necessary to protect flowers throughout 
the production cycle. An application of Captiva Prime® at 1-2 pints per 100 gallons, 20-30 minutes prior to an 
application of contact insecticide (Hachi-Hachi, Conserve, etc.) will drive thrips from buds, leaving them more 
exposed to contact insecticides, resulting in a better efficacy.

Application Solution1 IRAC 
Group Activity REI Rate per 100 gal. Application Intervals

1 Kontos® 23 Systemic none drench 3.4 fl. oz. Drench early as a preventative; 14-28 days

2 Hachi-Hachi® 
SC 21A Contact 12 hr. foliar 14-32 fl. oz. Do not use on impatiens, New Guinea impatiens, Gypsophila spp., 

and Salvia spp.

3 Aria® 28 Systemic & 
Translaminar 4 hr.2 foliar 2.1-2.9 oz. Best management achieved with application on foliage when insects 

first appear

4 Conserve® 5 Contact 4 hr. foliar 6.0 fl. oz. Do not exceed 2 applications per crop

5-Green-house 
only Pylon® 13 Contact 12 hr. foliar 5.2-10 fl. oz. 5-7 days; do not exceed 2 applications per crop. Greenhouse only

6 Avid® 6 Contact 12 hr. foliar 8 oz. For suppression of pest populations, spray must 
contact immatures

Follow all label directions and local recommendations.

Thrips damage to flowers. Photo by Envu. Western flower thrips feeding and damage. Photo by Envu.
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Whiteflies
Whiteflies are tiny, sap-sucking insects that can be major pests of chrysanthemums. They are most common 
during periods of warm to hot weather. When actively feeding, whiteflies cause leaves to turn yellow and 
eventually brown as the leaf tissue dies. Large colonies typically develop on the undersides of leaves where they 
normally lay tiny oblong eggs that range from white to yellow, darkening as they age. After the eggs hatch, the 
young whiteflies go through four nymphal stages called instars. All stages feed by sucking plant juices from 
leaves and excrete excess liquid as drops of honeydew.

Cultural Controls

Monitor and scout mums regularly. Many weeds are susceptible hosts for whiteflies and should be removed 
or controlled with herbicides. Yellow sticky traps can be used to aid in monitoring whiteflies and, under high 
populations even help to reduce their numbers. The use of biological controls (live predators) can be effective but 
may limit the use of some chemical insecticides.

Chemical Control

Follow all label directions and local recommendations. *The REI is 12 hour in the state of California.

Application Trade
Name1

IRAC 
CODE

Application 
Method Rate per 100 gal. REI Notes

1 Reactive: Savate® 
OR

23

Spray 2-4 fl. oz. 12 hrs. When whiteflies are established. Will also control mites. 
14-28 days

1 Preventative: 
Kontos®

Drench* 3.4 fl. oz. 0 hrs. Apply with enough water to moisten media but not flow 
through container. Will also control mites. 28 days

Spray 1.7 to 3.4 fl. oz. 24 hrs. 14- to 28-day intervals. Will also control mites

2 Altus®* 4D
Spray 10.5-14 fl. oz.

42 hrs. Contact and systemic, 14-28 day control; extended control 
with drench applicationDrench 2.8-3.7 fl. oz.

3 Talus® 16 Spray 6.0 fl. oz. 12 hrs. Insect growth regulator (IGR) that prevents molting

4 Aria® 25
Spray 2.0 to 4.0 fl. oz. 12 hrs.

Reapply every 7-28 days, as needed
Drench 2.9-4.3 oz. 12 hrs.

Whitefly nymphs and adult. Photo by Envu/Bayer.



B-Nine foliar spray applications control height, produces darker, greener leaves and stronger stems. Cultivar 
diff erences exist between mum varieties. Consider small trials prior to widespread application to identify those 
cultivars that are highly susceptible to highly resistant to B-nine or other plant growth regulators (PGRs).

•  Apply 2,500-5,000 ppm when new growth is 1-2 in. long, to promote strong growth and reduce stretch.
•  A second application can be made 2 weeks later. Use B-Nine to delay fl owering. Weekly application of

B-Nine up to color break will delay the fl owering by 1 week. 
•  In greenhouse-forced summer crops, apply at 5,000 ppm, 14-21 days aft er pinching, to control more

vigorous varieties.

Keep your mum crop on schedule! 

Beginning with rooted cutt ings, measure 5-6 plants. This is time zero. Identify where you want the height of the 
fi nal crop to be at fi nish. Each week, measure 5-6 plants and plot their growth (Figure below). If they are above the 
line, apply B-nine to reduce height, while reducing feeding. If they are below the line, increase fertilizer or consider 
an application of Fascination.

Track Your Crop
It is important to keep your crop on schedule.
Fortunately, mums are an easy crop to track.
Graph a straight line between initial plant heigh
and desired height at fi nish. Each week, measure
5 plants in the primary block.

•  If they are below the line, feed them or use Fascination.
•  If they are above the line, use a PGR to slow

them down.

GROW TIP
Reduce Feed

B-Nine or Bonzi

Week

Finish height
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or apply

Fascination

Plant Growth Regulators
Height Control
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Solutions for Weed Management
As spring sales wrap up, the garden mum growing season 
shifts into high gear. Now is the ideal time to ensure your field 
is fully prepared before planting your garden mums. Proper 
preparation sets the stage for a strong, healthy start.

Begin with a level field to prevent the occurrence of puddling in 
low-lying areas (from rain or irrigation), thereby minimizing risk 
of root rot and other diseases. If leveling isn’t possible, consider 
raising pots on trays in these spots to reduce potential root rot 
issues. Cover the field with ground fabric that allows water to 
pass through while preventing weed growth. Fabrics with 
printed lines help maintain tidy, evenly spaced rows. Clear the 
ground cover of any weeds or debris to eliminate potential 
sources of disease from the previous season. Weed control is 
a considerable pest management expense whether you grow in a nursery or a greenhouse. Experts estimates the 
overall cost of weed control in a container nursery can be more than $6,000 per acre, including application labor, 
chemical costs and other weed maintenance costs over the life of a crop (Mather, unpublished). These costs do not 
factor in that weeds serve as reservoirs for insect pests, many of which vector viruses and other plant pathogens!

Preemergence herbicides like Marengo Flo and Marengo G are the most cost-effective way to control weeds. 
All preemergence herbicides, should be used carefully, and per label instructions whether applied in a 
greenhouse or a nursery. 

Recommendations for best results:

•	�  Apply prior to shifting mums to outdoor grow operation. 
•	� After treating area, activate Marengo by watering in with 

light irrigation (0.25 inch) prior to weed germination.
• �Growers are recommended to wait until Marengo treated 

areas have been watered in and allowed to completely 
dry before plants are placed in direct contact with an 
area treated with Marengo.

•	� Do not allow Marengo to puddle or pool, especially where 
potted plants will be placed.

•	� At end of mum season, rotate with another product with 
a distinct mode of action (e.g., flumioxazin).

At the end of season (prior to winter annual weed seed emergence), rotate to a new mode of action. If winter 
annual weed seeds have emerged, burn down with an application of glyphosate or glufosinate to prevent seedling 
establishment. Follow with the suggested pre-emergent herbicide rotation partners including, but not limited to:

Treatment Rate per Acre Rate per 1000 sq. ft Notes

Marengo® Flo 7.5-15.5 fl. oz./A 0.17-0.36 fl. oz. per 1,000 sq. ft.

Marengo® G 200 lb. 0.17-0.36 fl. oz. per 1,000 sq. ft.

Liquid herbicide (WSSA Code) Granular herbicide

SureGuard® (14) BroadStar (14)

Tower® + Barricade® (15 + 3) Freehand® 175G (3 + 15)

Tower + Dimension® (15 + 23) Snapshot (3 + 29)

Gallery® (21)

Spacing, weed management and good drainage are important 
cultural controls for successful mum production.

Raising pots, particularly in low spots, minimizes the risk of root rots. 
Photo by Envu.



Chrysanthemum Cutting Establishment Agronomic Program

Chrysanthemum Calendar

Day Problem Solution (XRAC Code) Rate Notes 

0 Sticking/Establishment 
Stick in well-drained soilless media (4 on a 1-5 scale) with soil pH of 5.8-6.2; EC of less 

than 1.0 (mmhos/cm. SME). Maintain media temperature between 70º to 74ºF (21º to 23ºC) using 
bottom heat to accelerate rooting

3 Botrytis, Rhizoctonia, 
Fusarium Chipco 26019 (FRAC 2) 1-2.5 qt. (32-80 oz.)

For Botrytis, Rhizoctonia and 
Fusarium protection, every 

7-14 days

7 Stretch B-nine (PGR Mode 1) 1,000 to 2,500 ppm

To reduce stretch; an 
additional application may 
be made on Day 14. Do not 
apply copper within 14 days 

of a B nine application

10 Botrytis, Rhizoctonia Broadform (FRAC 7 + 11) 4-8 fl. oz. Sprench for optimal 
protection

14 Fungus gnats, shore flies Adept (IRAC 15) 2 oz.

Sprench to control fungus 
gnats and shore flies that 

can cause significant 
root damage and provide 

infection courts for Fusarium, 
Pythium and Rhizoctonia. 

30-60 days of control

21 Botrytis, Rhizoctonia Chipco 26019 (FRAC 2) 1-2.5 qt. (32-80 oz.)
For Botrytis, Rhizoctonia and 
Fusarium protection, every 

7-14 days

28 Aphids, whiteflies, mites Kontos (IRAC 23) 1.7-3.4 fl. oz. Sprench to protect cuttings 
after roots are established

Weeks to apply 
protected Problem Trade Name Rate per 100 gal. Notes 

0 Pythium root rot 

 
 

Banol (FRAC 28) or
 

Terrazole L (FRAC 14) 
 

Terrazole WP (drench only)

Drench 
 

20 oz.
 

2.5-7 fl. oz. 
 

3.5-10 oz.

Prior to transplant, treat fertilized liners or dip 
plants to prevent Pythium root rot. 

Drench tip: To improve fungicide penetration, 
follow with an additional quantity of water equaI to 

at least haIf the volume of the fungicidal drench, 
applied either by sprinkling or irrigation. Will also 

protect against Phytophthora

2-5 Aphids, whiteflies, thrips 
suppression Altus (IRAC 4D) Sprench 7-14 fl. oz. Lower rates for aphids, higher rates for thrips 

and whiteflies

3-5 Botrytis, leaf spots, rust
Rhizoctonia Broadform (FRAC 7 + 11) Sprench 4-8 fl. oz. Be sure to spray crown and 

undersides of leaves to improve coverage

4-8 Leaf miners, armyworms, 
EPM, aphids Durentis (IRAC 28) Foliar 2-8 fl. oz.

Drench 8-12 fl. oz. lf needed

4-7 Pythium Segway (FRAC 21) Sprench 3 fl. oz. Will protect against 
Phytophthora too

5-8 Aphids, whiteflies, thrips 
suppression Aria (IRAC 29) Sprench 0.7-4.3 oz. Lower rates for aphids, higher 

rates for thrips and whiteflies 7-28 days protection

Treat nursery or greenhouse areas with Marengo pre-emergent herbicide prior to planting if not already treated. 
A full application (Marengo Flo=15.5 fl. oz.; Marengo G=200 lb.) will provide 12+ weeks of control, protecting 
against weed establishment for the entire cropping cycle. Split applications will provide even longer protection.

Transplant

Scout regularly, applying pesticides only when needed. These are suggested timings only, use local weather 
to optimize applications; charts highlight periods of typical pest and disease activity. Suggested treatments 
were chosen to treat multiple problems simultaneously. Always read and follow label instructions carefully.

Chrysanthemum
Production
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Weeks to apply 
protected Problem Rate per 100 gallons Notes 

6-8 Leaf spots, rust
Avelyo (FRAC 3) 
Eagle (FRAC 3) 

Torque (FRAC·3)
Foliar spray

When scouting, observe lowest and internal 
leaves. Add Decree (FRAC 17) or Affirm (FRAC 19) if 

additional Botrytis protection is needed at this time

7-10 Spider mites Floramite (IRAC 20D) Foliar 4-8 oz.

Begin scouting as temperatures increase. Examine 
undersides of leaves with hand lens. Use 4 fl. oz. 

per 100 gal. of water for preventative applications 
or where mite infestations are light. Up to 8 fl. oz. 
per 100 gal. of water may be required for heavy 

infestations or for extended residual control. 
Maintain spray mixtures within a range of pH 5.5 to 
6.5. Addition of a spreader will improve coverage 

and efficacy

7-11 Pythium root rot and 
Fusarium, Rhizoctoniac

Terrazole L 
Terrazole WP (FRAC 14 

PLUS 
Fame (FRAC 11)

Drench 2.5-7 fl. oz. 
3.5 10 oz. 

Sprench 2-4 fl. oz. 

Continue protection against root rots especially if 
conditions turn warm and wet

8-9
Thrips, armyworms, 

EPM, aphids, whitefly, 
suppression

Hachi-Hachi (IRAC 21A) Foliar 21-32 fl. oz. Switch to Conserve if leafminers are presenting a 
problem

8-10 Leaf spots, rust Broadform (FRAC 7+11) Sprench 6 22 oz. Add spreader to improve coverage

10-12 Leafminers, armyworms, 
EPM, thrips, spider mites Conserve (IRAC 5) Sprench 0.7-4.3 oz. Lower rates for aphids, higher 

rates for thrips and whiteflies 7-28 days protection

11/12 Root Rots Pythium 
Fusarium, Rhizoctonia

Segway (FRAC 21) 
PLUS 

Chipco 26019 (FRAC 2)

Sprench 3 fl. oz.
PLUS 

1-2.5 qt.

Treat earlier if pressure is high, extend interval 
under lower disease pressures

Weeks to apply 
protected Problem Trade Name Rate per 100 gal. Notes 

6-8 Leaf spots, rust

 
 

Avelyo (FRAC 3) 
 

Eagle (FRAC 3) 
 

Torque (FRAC 3)

Foliar 
 

8 fl. oz. 
 

8-10 fl. oz. 
 

8-10 fl. oz.

When scouting, observe lowest and internal 
leaves. Add Decree (FRAC 17) or Affirm (FRAC 19) if 

additional Botrytis protection is needed at this time

7-10 Spider mites Floramite (IRAC 20D) Foliar 4-8 oz.

Begin scouting as temperatures increase. Examine 
undersides of leaves with hand lens. Use 4 fl. oz. 

per 100 gal. of water for preventative applications 
or where mite infestations are light. Up to 8 fl. oz. 
per 100 gal. of water may be required for heavy 

infestations or for extended residual control. 
Maintain spray mixtures within a range of pH 5.5 to 
6.5. Addition of a spreader will improve coverage 

and efficacy

7-11 Pythium root rot and 
Fusarium, Rhizoctonia

Terrazole L 
 

Terrazole WP (FRAC 14 PLUS) 
 

Fame (FRAC 11)

Drench 2.5-7 fl. oz. 
 

3.5-10 oz. 
 

Sprench 1-2 fl. oz.

Continue protection against root rots especially if 
conditions turn warm and wet

8-9
Thrips, armyworms, 

EPM, aphids, whitefly, 
suppression

Hachi-Hachi (IRAC 21A) Foliar 21-32 fl. oz. Switch to Conserve if leafminers are 
presenting a problem

8-10 Leaf spots, rust Broadform (FRAC 7 + 11) Foliar 4-8 oz. Add spreader to improve coverage

10-12 Leafminers, armyworms, 
EPM, thrips, spider mites Conserve (IRAC 5) Foliar 22 fl. oz.

Spray to penetrate dense foliage, but avoid 
overspraying to the point of excessive runoff. 

Uniform coverage of entire leaf surfaces is critical 
for effective insect control

11-12 Pythium Root Rots, 
Fusarium, Rhizoctonia

Segway (FRAC 21) 
PLUS 

Chipco 26019 (FRAC 2)

Sprench 3 fl. oz.
PLUS 

1-2.5 qt.

Treat earlier if pressure is high, extend interval 
under lower disease pressures

12 Leafminers, armyworms Durentis (IRAC 28) Sprench 0.7-5.3 fl. oz.

Sprenching will target foliar feeding insects 
while providing systemic control as well for 

14-28 days. Takes about 2 weeks to translocate 
throughout plant

12-13

Leaf spots, rust.
Begin scouting,

looking at lowest and
internal leaves

 
 

Avelyo (FRAC 3) 

Eagle (FRAC 3) 

Torque (FRAC 3)

Foliar 

8 fl. oz. 

8-10 fl. oz. 
 

8-10 fl. oz.

Add spreader to improve coverage

13 Spider mites
TetraSan (IRAC 10B)

or
Sultan (IRAC 25) 

Foliar 8-16 oz.
Foliar 13.7 oz.

Addition of a spreader will improve coverage 
and efficacy

14-16 + Aphids, whiteflies, thrips 
suppression + mites Kontos (IRAC 23)

 
Sprench 1.7-3.4 fl. oz. Finishing spray providing protection for up to 

4 weeks 

15

Leaf spots, rust. 
Begin scouting, 

looking at lowest 
and internal leaves

Broadform (FRAC 7+11) Foliar 
4-8 fl. oz. Add spreader to improve coverage

At the end of season after mums have shipped but prior to winter annual weed seed emergence, rotate to a new 
mode of action. lf winter annual weed seeds have emerged, burn down with an application of glyphosate or 
glufosinate to prevent seedling establishment. Follow with suggested rotation partners including, but not limited 
to SureGuard or BroadStar (WSSA 14) Freehand (WSSA 3 + 15) or Tower+Barricade (WSSA 15 + 3).



Together we built a legacy, 
now let’s build the future.

For more information, contact your local Envu 
representative or visit: www.us.envu.com
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