Kramer Lab Guide for growing Aquilegia vulgaris
Seed collection:

Collect A. vulgaris seed from outdoor plants in late summer when the seedpods have begun to dry out. For maximum yield, carefully clip entire pods off each plant not long after they have opened, before the seeds have had a chance to scatter naturally. Allow the pods to dry out in a plastic bag with some desiccant (we use DriRite brand) for a few days if they are not already completely dry. Once dry, separate out the seeds by crushing the pods gently. We use a large mesh strainer to help separate the pod debris from the seeds. Transfer seeds to plastic storage tubes and store in a desiccator. The effect of warm vs. cold storage on germination has not yet been tested.

A.vulgaris and many other varieties of Aquilegia seed are also available for mail-order purchase: Two companies we use are: 

Thompson and Morgan Seedsmen Inc

PO Box 1308

Jackson, NJ 08527-0308

800-274-7333

http://seeds.thompson-morgan.com/us
Silver Falls Seed Company

PO Box 885

Silverton, OR 97381

Phone: 503-874-8221

http://www.silverfallsseed.com/
Germination:

1. Sow seeds preferably after a long, dry storage period (9 months to a year after collection). Younger or older seeds can be used, but these typically have significantly lower germination rates. In our lab gibberellic acid treatments at varied concentrations did not have an affect on germination rates of seed 2 months old and 1 year old, although some success with GA is reported by others (Deno, Norman C. “Seed Germination Theory and Practice, 2nd Ed.”, independently published, 1994). We did find that soaking seeds in distilled water at room temperature overnight prior to planting increases germination rate in both younger and older seed. 

2. After soaking, sow seeds in a low peat content all-purpose soil mix recommended for germination. We have had good success using Fafard Middleweight 3B multi-purpose soil for both germination and potting. If seedlings are to be used in procedures where soil must be easily removed from roots, a 1:1 mixture of vermiculite and fine soil can be used, although we observed no significant difference in germination rate using this mixture. Seeds can be planted individually in plug-trays, or spaced an inch or more apart in small shallow trays (flats) that are 3 inches or more deep. Germination in plug-trays eases later transplanting by keeping fine seedling roots separate, but soil dries out much faster than in flats. Cover seeds with about 1/8 inch of soil after sowing. Water the soil well before and after planting. 

3. Place seed trays in larger plastic trays and cover them with clear plastic covers to hold in moisture. Stratify (keep in the dark at about 4 degrees) for 2-4 weeks (longer is generally better). Check on seeds periodically during stratification and do not allow the soil to dry out. While some seed may germinate without stratification, in our experience the less time the seed has been dry stored, the greater the stratification requirement for germination. We observed this for both A.vulgaris and A. skinneri seed. 

4. Remove trays to growth chamber and keep covered until seeds have sprouted and have 1 true leaf. Water regularly, but sparingly. Germination chambers are kept at 20 deg C, with 12 hours of daylight, although in our experience germination under up to 16 hours of daylight does not have a noticeable affect on germination rate. 

Transplanting:

Transplant seedlings to 4 inch square pots once they have at least one true leaf. Include as much of the root mass as possible. Avoid transplanting seedlings from flats much later than this, as fine roots will quickly become intertwined and difficult to separate. If this becomes a problem, floating tangled plant roots in water can be helpful. After transplanting, new soil should be well compacted around transplanted plants to reduce subsurface air pockets where mold can grow. Remember to leave at least ½ inch of space between the top of the soil and the top of the pot for easier watering. Water seedlings after transplanting. Most transplants showed significant anthocyanin production (purple pigmentation) in the leaves due to transplant stress, but almost all later recovered.
When plants have 6 or more leaves, they can be transplanted to 1 gallon round pots. Loosen plant roots before placing in new soil to provide good contact area. Compact the soil and water well.

Growing conditions: 

Water – Always use tepid water when watering (not hot or cold). It is important to allow the soil to dry out between waterings. Frequency of watering can vary greatly depending on the root to soil ratio of each plant. Soil color and/or weight of each pot can be used as a general indicator of soil moisture. Some of our chambers have controlled humidity, which is kept at 50% or lower.

Space - Provide lot of ventilation and space plants as far apart from each other as possible. This helps control pests such as powdery mildew. It is highly recommended to have fans going at high speed in the growing space to increase ventilation. Plants grow and flower best when moved outdoors in summer. Plants kept exclusively in the growth chambers generally expire after flowering but plants planted outdoors may live and flower several seasons.

Fertilizer - We use Peterson’s Professional 20-20-20 Fertilizer to fertilize adult plants once per month. Use 1 tbsp per gallon water (dissolve well in a little hot water first, then mix to full volume). Seedlings can be fertilized at half strength one week after transplanting. Do not fertilize plants in vernalization.
Temperature/Light - Growth chambers are kept either at a constant 20 degrees C, or 20 degrees day/ 17 degree night. Seedlings are placed mostly in growth chambers with high-intensity compact fluorescent lighting under 12 to 16 hour days. The higher intensity light promotes faster seedling growth. 

Pest management -

Powdery Mildew:

For plants in growth chambers, spray plants at the first sign of disease, and then once every 10 days with the following fungicide mixture:

1 tbsp baking soda

1 tbsp olive oil

3/4 tbsp mild dish soap

1 gallon water

Mix well, and shake frequently while spraying.

Adequate space and ventilation between plants is also very important in controlling this pest. Commercial systemic fungicides such as Eagle brand has been somewhat effective at controlling mildew in plants in the greenhouse. Our attempts to control mildew using Jojoba oil and Neem oil sprays have not been effective. NOTE: Do NOT apply sulfur-based insecticides within 2 weeks of applying oil-containing sprays, as this can cause damage to plants.

Fungus gnats: these pests may be present when the soil is kept too wet, although they only cause significant damage to seedling roots and not adult plants. If bothersome, an effective control is to spread fine sand (or diatomaceous earth) over the top of the soil of all pots. (This kills gnats as they emerge from the soil.)

Plants may also be susceptible to other common greenhouse pests such as aphids, spider mites, and thrips. We have been successful at controlling these by occasionally using common commercial preparations indicated for these pests. 

Flowering and Vernalization:

Plants will flower either autonomously or after a cold resting period (vernalization). A few plants will flower during their first year without a vernalization period if they attain a large size and especially if they are moved outdoors in summer. The majority of plants, however, will only flower after a vernalization period. Move plants with 12 or more leaves to a cold 4 deg C chamber with low light on 8 hour days for a period of 2 months. Most leaves except the most apical ones can be clipped off. While plants are in vernalization, the soil should be kept very dry (and never fertilized). Plants showing signs of disease should be treated for pests both before and after vernalization. Many pests go dormant during vernalization, but will become active again when vernalization ends. After vernalization, move plants outdoors during warm seasons, where they will generally bolt in 2-4 weeks. In winter, we relocate vernalized plants to a 20 deg C growth chamber where they generally take 5-8 weeks to flower. If the plants are needed after flowering, clip off seed pods before they have had time to develop. This may help increase plant longevity. Also, it is useful to note that if an entire bolt is clipped off a plant before the majority of the flowers have fully developed, most plants will produce another bolt within two weeks. 

