
Finishing Guide

Rooted Liners
•	 Keep trays of rooted cuttings in a greenhouse 

with a minimum temperature of 65°F (20°C). Low 
temperatures can trigger premature flowering. 

•	 Fertilize liners prior to planting with 300-400 ppm N 
from 20-10-20 (or similar) to ensure strong growth 
after transplant.

Do not stress. Avoid wilting or keeping 
too wet.

Planting
•	 A lighter, well drained media is recommended.

•	 Media pH in a soilless mix should be 5.8-6.4, a mineral 
field soil-based mix 6.0-6.5.

•	 Fertilize immediately with 300-400 ppm N from 
20‑10‑20 (or similar) to encourage rapid establishment.

•	 If outdoor temps are cool (50-59°F/10-15°C), start 
plants in a greenhouse with night temperatures 
maintained between 60-69°F (15-20°C), with 

65°F/18°C being ideal. Low night temperatures at 
planting can promote premature flower initiation.

Pinching
Modern varieties do not require pinching in natural season 
fall crops. 

See BALL TECH ON DEMAND Grower Tip: To Pinch or Not 
to Pinch.

Irrigation 
Drip irrigation reduces the chance of developing foliar 
diseases, making it the best choice when growing 
garden mums. 

•	 When irrigating, apply enough water to thoroughly 
wet the soil mass and allow water to drip from 
the container. 

Never allow the plant to wilt during 
the early stages of production. Wilting 
can limit growth and reduce the overall 
plant size.

Rob Noodelijk, breeder, walks the mum trials at 
Cahill Family Greenhouses in Missouri.

Visit TECH ON DEMAND for more garden mums grower tips.

66



Fertilization
Mums are heavy feeders, and early feeding is critical for 
their strong growth. Regular growing media testing is the 
best guide to determine the optimum fertilization program.  

•	 If substrate EC is low when moderate-to-high fertilizer 
rates are being used, this indicates that plants are 
actively taking up nutrients. Only increase feed rate/
frequency if plants show symptoms of nutrient 
deficiency. 

•	 If substrate EC is high, this indicates that plants are 
not actively taking up fertilizer. Reduce fertilizer rates 
or application frequency and check roots for damage 
or disease symptoms.

Feeding with Water-Soluble Fertilizers (WSF)
•	 Apply ammonia (NH4)-based fertilizers with elevated 

phosphorous (P; 20-10-20, 20-20-20) during early 
crop development (weeks 1-4) at a rate of 250-350 
ppm N. Replenish fertility reserves in the growing 
media during periods of persistent rain with high 
doses (300+ ppm N) of WSF as soon as possible 
once the rains let up.

•	 Once established, avoid overapplication of NH4 and P, 
which will result in stretched plants and soft growth.

•	 When plants are approximately two-thirds to 
three‑fourths of the desired finished size, switch to a 
nitrate (NO3)-based fertilizer with reduced P (17-5-17, 
15‑4‑15, 14-0-14) to tone and minimize stretch.

Feeding with Controlled-Release Fertilizers (CRF) 
•	 Supplemental applications of WSF might be needed 

to maintain fertility levels. 

•	 During high temperatures, CRFs can release rapidly, 
causing salt levels to spike and damage roots.

See BALL TECH ON DEMAND Grower Tip: Mum Nutrition. 
See e-GRO Alert on Garden Mums: Upper Leaf Yellowing 
and Necrosis by Dr. Brian Whipker, North Carolina 
State University.

HEIGHT CONTROL AND GROWTH REGULATORS
Note: Initial trials with all growth regulators are 
recommended.

B-Nine
•	 B-Nine foliar spray applications control height and 

produce darker, greener leaves and strong stems.

•	 Apply 2,500-5,000 ppm when breaks are 1-2 in. 
long, to tone the plant and reduce stretch. A second 
application can be made 2 weeks later. 

•	 B-Nine application after visible bud will delay 
flowering. Weekly application of B-Nine up to the time 
of breaking color will delay the flowering by 1 week.  

•	 In greenhouse-forced summer crops, apply at 5,000 
ppm, 14-21 days after pinching, to control more 
vigorous varieties.

Paclobutrazol 
•	 Paclobutrazol drenches of 1-4 ppm can provide very 

effective growth control. Apply the correct volume so 
that stunting does not occur.

•	 Early crop applications require less ppm than later 
applications to get the same level of control. 

•	 Bonzi can also be sprayed with rates ranging from 
30-50 ppm.

See BALL TECH ON DEMAND Grower Tip: Paclobutrazol.

Head Grower Michael DiGenova at Louis Davino Greenhouses’ mum trials in New Jersey
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Florel
Florel can be used to promote branching, prevent 
premature budding and delay flowering. Apply early in the 
crop cycle at a rate of 300-500 ppm. Effectiveness varies 
by variety.

•	 Spray early or late-day, as slow dry time maximizes 
uptake and response.

•	 Use low alkalinity (<60 ppm) water or increase 
Florel rate.

•	 Reduce spray solution to pH <4 before adding Florel.

•	 Don’t pour Florel directly into tank. Use a funnel or put 
Florel in bag and empty into tank.

•	 “Sprench” to cover plants.

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 height and 
desired height at finish. 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.
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See BALL TECH ON DEMAND Grower Tip: Are my mums on 
track? (Your Best Mum Crop Ever – Part 3)
See BALL TECH ON DEMAND Grower Tip: Using Gibberellins 
to Enhance Garden Mum Height.

COMMON GROWING ISSUES
Premature Budding & Crown Bud Formation 
Several occurrences of cool nights (colder than 
60°F/15°C) in late Spring and early Summer can trigger 
premature bud formation. This is not desirable and can 
cause plants to finish too small.

If small buds are visible in the early stages of production, 
plants usually can still develop normally. Premature 
bud set can be minimized by limiting stress, applying 
adequate fertilizer amounts (fertility levels should be high) 
and not allowing plants to wilt. 

Early applications of 500 ppm Florel 1 week after 
planting or immediately prior to a cold front passing 
through your area can help minimize premature bud set 
by helping to promote 
vegetative growth but 
does not abort buds 
once formed.

See BALL TECH ON 
DEMAND Grower Tip: 
Crown Budding.

Heat Delay
Average daily temperature dictates the rate of 
development of a crop, but high night temperatures 
can cause heat delay. When night temperatures exceed 
85°F/30°C, flowering cannot be initiated.

Heat delay can affect the bloom date by up to 3 weeks. 
Night temperatures from July 20 until August 5 are the 
most critical for natural season mums. Some varieties are 
more sensitive than others.

Root Rots 
Healthy roots are the first line of defense against 
rootzone diseases. The loss of roots early in the crop will 
significantly limit nutrient loading and plant size later in 
the crop cycle.

Saturated soil, extreme wet-dry 
cycles or high salt levels will 
damage the roots, making them 
more susceptible to disease 
infection. Failure to control root rot 
can result in stunted plants.

Preventive treatment for Pythium and other root diseases 
is recommended every 4 weeks.

Manage irrigation carefully, allowing 
thorough wet-to-dry cycles between 
watering/feeding events, to encourage 
development of a healthy, white and fuzzy 
root system.

See BALL TECH ON DEMAND Grower Tip: Fusarium 
and Pythium.

Visit TECH ON DEMAND 
for more garden mums 
grower tips.

 

GETTING READY FOR GARDEN MUM SEASON: FUSARIUM 

 

Like many diseases, Fusarium hits hardest when plants are under stress. Pressure from this pathogen 
typically doesn’t occur early in production, but more often mature crops (very close to ship dates) 
succumb to Fusarium. 
 
Indicators of infection are similar to Pythium, but there are some key distinctions between the two. 
Typical symptoms include small or stalled-out plants, lower-leaf yellowing, wilting, and dark-colored 
lesions on the stem near the soil line. 

• Wilting while roots appear to be mostly healthy is a key ID factor for Fusarium versus Pythium.  
• Initial wilting caused by Fusarium is often localized to one section of a plant rather than the 

entire canopy, like we see with Pythium. In containers with multiple plants per pot, check 
whether wilting is occurring only on part of a symptomatic liner or the whole plant.  

• Lesions on stems near the soil line are generally reddish-brown in color, and pinkish or white 
mycelium (fungal “roots,” if you will) may be growing out of the infection site.  

Disease Management 

Fusarium survives in soil and infested plant debris. As such, one of the first lines of defense is to source 
growing media from a reliable supplier, and only plant into fresh media and clean containers. Other key 
management strategies include:  

• Avoid drought stress, nutrient deficiency, and minimize exposure to extreme temps. Reduce 
crop stress to create a greater ability for your mums to stave off infection.  

• Exercise good sanitation practices. Spores can be transferred via handling and tools, so be sure 
to wash your hands frequently or change gloves after handling growing media before working in 
your mum crop.  

Order & find growing info at ballseed.com/webtrack or 800 879-BALL68



GARDEN MUM SCHEDULING – Natural Season
Natural Season Flower Timing

Natural Season Flowering Average Natural Flower Date

Early Before Sept. 18

Mid Sept. 19 to 26

Late Sept. 27 to Oct. 4

Very Late Oct. 5+

•	 Avoid planting all the flower timing classes in the 
same week for best crop uniformity

	– Week 1: Plant the early varieties. 

	– Week 2: Plant the mid varieties.

	– Week 3: Plant the late and very late varieties.

•	 Chrysanthemums are short-day plants and will 
naturally initiate flowering in mid-July.

Traditional Fall Planting Schedule

Pot Size Plants per 
Pot (ppp) Planting Date Final Spacing 

(on center)

4” 1 Mid July 4 to 6” 

6” 1 Early July 12 to 16”

8 to 9” 1
Between first 

and fourth weeks 
of June

18 to 24”

8 to 9” 3 Plant 2 to 3 weeks 
later than 1PPP 18 to 24”

12 to 16” 3 to 4
Between first 

and fourth weeks 
of June

Approx 2x 
container diameter

Fast Crop Fall Planting Schedule
•	 Allows a later than normal start for a natural season 

program. 

•	 The key to a fast crop is to not inhibit the growth by 
stressing the plant in any way. Do not pinch.

•	 Flowering will generally occur 4 to 7 days later than a 
June planted crop.

Pot Size Plants per 
Pot (ppp) Planting Date

4” 1 Last week of July until August 12

6” 1 Mid July until late July

8 to 9” 2 July 10 until July 20

Pests and Diseases 
Integrated pest management (IPM) is the best defense 
against pests and diseases that affect mums. Scout 
crops daily for signs of pests or pathogens when 
assessing daily watering and feeding needs and review 
weekly bug counts to assess changes in pressure over 
time. Preventive management, early detection and swift 
reaction to pest and disease presence will minimize risk 
and subsequent crop losses. 

Visit GrowerTalks: Insecticide, Miticide, & Fungicide Guide 
for the latest list of IPM tools to help manage pests 
and diseases.
Growers should also scout for foliar diseases, including 
bacterial leaf spot and botrytis. Chrysanthemum white 
rust (CWR) is a USDA quarantinable 
pathogen and preventative 
fungicides should be applied to 
crops grown in higher-risk areas. 

See BALL TECH ON DEMAND Grower 
Tip: Chrysanthemum White Rust 
Awareness.
See BALL TECH ON DEMAND Grower 
Tip: Bacterial Leaf Spot and Botrytis.

Media pH
Track pH throughout production using a 2:1, SME or 
PourThru method.

•	 Low pH can cause iron (Fe) and/or manganese (Mn) 
to become overly available to plants in the growing 
media. Plants will take up excessive amounts of both, 
resulting in Fe/Mn toxicity. Typical symptoms include 
discoloration, dark splotching and necrosis on older 
growth. Correct low pH using a flowable lime product 
and adjust feed program to include a more basic 
fertilizer to help buffer media pH changes.

•	 High pH reduces availability of Fe and Mn and can 
result in deficiency symptoms, including chlorosis, 
stunting of young shoots and necrosis (in severe 
cases) on upper foliage.

See BALL TECH ON DEMAND Grower Tip: Mum Low pH 
Correction.

69


