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Seed Starting
for Flower Gardening

A Scientific Approach

Sofia Franzluebbers

Lewis & Clark County Extension 
Agriculture/Horticulture Agent

Why Start 
From Seed?

• Cost-effective 

• Access to rare 
varieties

• Joy of planting in 
winter

Outline
• Seed basics

• Timing

• Media

• Caring for your seedlings

• Starting native seeds

• Troubleshooting

• Hardening off
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https://planthardiness.ars.usda.gov/

https://www.montana.edu/extension/mastergardener/linksandresources/frostfreezedata.html

https://extension.sdstate.edu/basics-seed-starting-flowers-and-vegetables
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Supplies
• Trays

• Heating mat

• Grow light

• Media

Seed Starting Media: Pore Space

• Macro porosity
• Field soil has less air-filled pores (AFP)

• Small, fragile seedling roots die from hypoxia

• ~20% AFP is ideal

• Micro porosity
• Water holding capacity (WHC) is gained from micro 

pores

1. Medium pores – readily available water 

2. Small pores – mild wilting occurs

3. Very small pores – severe wilting occurs

• High proportion of medium pores desired

https://www.umass.edu/agriculture-food-environment/greenhouse-floriculture/greenhouse-best-
management-practices-bmp-manual/effects-of-growing-media-on-water-nutrient-management

https://horticulture.oregonstate.edu/sites/agscid7/files/horticulture/osu-nursery-greenhouse-
and-christmas-trees/onn050307.pdf

https://www.extension.purdue.edu/extmedia/HO/HO-255-W.pdf

Seed Starting Media: 
Considerations
• Ideally sterile

• Prevents excessive growth of pathogens

• Peat or coir-based medias fit the bill
• Compost can be used up to 30-40% by 

volume
• Small particle size!

Media Requirements:
1. Support plants

2. Provide nutrients

3. Provide aeration (AFP)

4. Retain water (WHC)
https://www.umass.edu/agriculture-food-environment/greenhouse-floriculture/greenhouse-best-
management-practices-bmp-manual/effects-of-growing-media-on-water-nutrient-management

https://horticulture.oregonstate.edu/sites/agscid7/files/horticulture/osu-nursery-greenhouse-
and-christmas-trees/onn050307.pdf

https://www.extension.purdue.edu/extmedia/HO/HO-255-W.pdf
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Seed Starting Media: Types
• Peat Moss

• Harvested from bogs of 
sphagnum peat moss

• Becomes hydrophobic <40% 
water

• High WHC, high AFP

• Coconut coir
• Byproduct from coconut fruits

• Hydrophilic 

• High WHC, high AFP

• Studies reported ≥ growth than 
in peat 

• More expensive

https://www.umass.edu/agriculture-food-environment/greenhouse-floriculture/greenhouse-best-
management-practices-bmp-manual/effects-of-growing-media-on-water-nutrient-management

https://horticulture.oregonstate.edu/sites/agscid7/files/horticulture/osu-nursery-greenhouse-
and-christmas-trees/onn050307.pdf

• Perlite
• Expanded volcanic glass 

• High AFP, no WHC

• Vermiculite
• Micaceous mineral expanded 

by heat 

• Good for top-sanding

• High WHC, high AFP

https://www.extension.purdue.edu/extmedia/HO/HO-255-W.pdf

Caring for Seedlings Indoors

Examples
Ideal Air Temp 
(Post-
Emergence)

Ideal Soil 
Temp 
(Germination)

Zinnia, Celosia, Cosmos, 
Sunflower, Marigolds

70°F – 75°F75°F – 85°FWarm-Season

Snapdragon, Stock, Sweet Pea, 
Bells of Ireland

55°F – 65°F60°F – 70°FCool-Season

Mixed bedding plants68°F72°F 
General 
Average 

http://www.gardening.cornell.edu/homegardening/sceneea10.html#:~:text=But%20if%
20you%20start%20your,apart%20for%20unstaked%20indeterminate%20varieties

https://objects.lib.uidaho.edu/uiext/uiext33162.pdf
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Caring for Seedlings Indoors

Light
• Daily Light Integral (DLI) – total photons received 

in a 24-hr period
• Ideally 10-12 mol • 𝑚ିଶ • 𝑑ିଵ

• Use a light meter, or Photone App (free, accurate 
within 5-10%)

• If not enough light, increase hours

http://www.gardening.cornell.edu/homegardening/sceneea10.html#:~:text=But%20if%
20you%20start%20your,apart%20for%20unstaked%20indeterminate%20varieties

https://objects.lib.uidaho.edu/uiext/uiext33162.pdf

https://www.canr.msu.edu/news/how_low_can_you_go_low_daily_light_integrals_im
pact_young_plant_quality_and

https://www.canr.msu.edu/floriculture/uploads/files/Runkle-Blanchard-
UseofLighting.pdf

Caring for Seedlings Indoors

Humidity
• Germination: 

• Ideally ~90%
• Seedlings: 

• Ideally ~70%
• Open vents or prop humidity dome 

after germination
• Complete removal too rapidly can 

desiccate seedlings

http://www.gardening.cornell.edu/homegardening/sceneea10.html#:~:text=But%20if%
20you%20start%20your,apart%20for%20unstaked%20indeterminate%20varieties

https://objects.lib.uidaho.edu/uiext/uiext33162.pdf

https://www.gardengatemagazine.com/articles/flowers-
plants/plant-guide/how-to-grow-marigold-flowers/

https://www.canr.msu.edu/news/how_low_can_you_go_low_daily_light_integrals_im
pact_young_plant_quality_and

Native Flowers From Seed
• Some require special treatment

• Scarification

• Nicking the seed coat to allow water and air inside

• Sandpaper, knife, or file

• Stratification

• Seed pretreatment to “overwinter”

• Cold – 35 - 40°F 

• Moist – damp paper towel in Ziploc bag

• Time period – a few days, weeks, months
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Scarification…Stratification…Where Do I Start?

https://mtnativeplants.org/wp-content/uploads/2022/03/MNPS-Wild-Seed-Germination-Paper-draft.pdfMontana Native Plant Society Resources

https://frontrange.wildones.org/wp-
content/images/sites/105/2022/09/G
ermination-Guide-22-latest-copy.pdf

Wild Ones Front Range Chapter (Colorado)

Overcoming Common Challenges

Damping off
• Rotting stems at or near the soil line

• Can also happen prior to germination

• Caused by variety of pathogens

• To prevent:

• Sanitize seed trays between uses

• Use proper soil medium

• Proper seeding depth and soil temp

• Fungicide use in extreme cases

https://content.ces.ncsu.edu/damping-off-in-flower-and-vegetable-seedlings

https://extension.usu.edu/vegetableguide/root-crops/damping-off

Overcoming Common 
Challenges

Overwatering
• Yellowing, wilting, or drooping leaves

• To prevent:

• Decrease watering

• Never use trays/pots without drainage 
holes

• Use bottom-watering

• Consider using “self-watering“ trays
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Overcoming Common Challenges

Etiolation
• Stem elongation

• To prevent:
• Increase light intensity and/or duration

• Use a gentle fan to increase stem 
strength

https://allotmentnotes.com/2019/03/12/2019-seed-sowing-so-far/

Seedling Diagnostic Tree
1. Seedlings collapsed at the soil line.

1. Is the soil wet/sodden? DAMPING OFF (Fungal infection).
Fix: Discard affected cells. Increase airflow (fan), let the surface dry.

2. Is the soil too dry?  DESICCATION (Under-watering).
Fix: Immediately bottom-water.

2. Stems are incredibly tall, pale, and falling over.
1. Are the lights more than 3 inches away? ETIOLATION (Not enough light).

Fix: Lower lights. Run a gentle fan to build stem strength.

3. Leaves are turning pale or yellowing.
1. Are the first "true leaves" showing? NITROGEN DEPLETION.

Fix: The seed's energy is gone. Begin feeding with 1/4 strength liquid fertilizer.

2. Is the soil constantly saturated? HYPOXIA (Lack of oxygen– overwatering).
Fix: Roots cannot absorb nutrients without oxygen. Stop watering!

4. Undersides of leaves have crusty, blister-like bumps.
1. Is the dome still on / Is airflow stagnant? EDEMA (Ruptured cells).

Fix: Prop the dome open or remove it. Add an oscillating fan to increase transpiration. 

5. Seedlings stop growing; tiny black flies are present.
1. Is the soil surface always damp? FUNGUS GNATS (Larvae eating roots).

Fix: Let the top inch of soil dry out. Use yellow sticky traps for adults. Use Bti drench for severe infestations.

https://extension.usu.edu/vegetableguide/root-crops/damping-off

ht t ps: / / www. l ear ningwit hexper t s. com / bl ogs/ ar t icl es/ weapons- of - gnat - dest r uct ion- t he- ul t im at e- guide- t o- kil l ing- f ungus- gnat s?sr sl t id=Af m BOoqPAI HiLYLm OP w0wE CXa PkS1- i_- NB PA ARJ OJ GT5YLY_l V12r iT

https://search.library.wisc.edu/digital/AQCAOGTBX3QGWA9C

Hardening Off
• Gradually transitioning a plant to the outdoor 

conditions of fluctuating spring temps, wind, 
and sun exposure

• Process takes 7-14 days

• Goal is to slow growth of the plants to allow 
them to adjust to changing weather conditions

https://carteret.ces.ncsu.edu/news/hardening-off-plants-planting-outdoors/

https://www.canr.msu.edu/news/proper_transplant_hardening_off_may_be
_a_deal_breaker_for_your_season

https://shiplapandshells.com/how-to-harden-off-your-seedlings-and-plants/
https://www.almanac.com/how-harden-seedlings
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Hardening Off
• Thigmomorphogenesis –

Plant growth alters to shorter, stockier stems 
due to touch, wind, or rain

https://carteret.ces.ncsu.edu/news/hardening-off-plants-planting-outdoors/

https://www.canr.msu.edu/news/proper_transplant_hardening_off_may_be
_a_deal_breaker_for_your_season

https://gardenprofessors.com/your-new-word-for-the-day-
thigmomorphogenesis/

https://pmc.ncbi.nlm.nih.gov/articles/PMC6619927/

https://www.cell.com/current-biology/fulltext/S0960-9822%2817%2930866-7

Hardening Off

GoalEnvironmentDurationPhase

Initial UV exposure & gas 
exchange adjustment

Deep shade; fully sheltered 
from wind

1–2 HoursDays 1–2

Trigger initial 
thigmomorphogenesis

Dappled sunlight (morning 
sun only); moderate breeze

3–5 HoursDays 3–5

Accelerate wax biosynthesis 
& lignification

Partial to full sun; open 
exposure

6–10 HoursDays 6–8

Final temp acclimation
Full sun; leave outdoors 
overnight24 HoursDays 9–10

https://carteret.ces.ncsu.edu/news/hardening-off-plants-planting-outdoors/

https://www.canr.msu.edu/news/proper_transplant_hardening_off_may_be
_a_deal_breaker_for_your_season

Transplanting After Hardening Off

• Transplant on a cloudy day or close to 
dawn or dusk

• Plant at same depth as in container

• Water the plant thoroughly – provides 
water and settles soil

https://www.canr.msu.edu/news/proper_transplant_hardening_off_may_be
_a_deal_breaker_for_your_season

https://www.gardengatemagazine.com/articles/flowers-plants/plant-guide/how-to-grow-marigold-flowers/
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Thank You!
Questions?

Sofia Franzluebbers
Lewis & Clark County 

Agriculture/Horticulture Extension Agent
406-447-8350

sofia.franzluebbers@montana.edu
100 W Custer Ave
Helena, MT 59602


