How to Clone Collinsia

Protocol by Donna Vogler and Aaron Richter of the Kaliz Lab 1999

This protocol was developed to provide genetically identical replicates of the annual plant Collinsia verna.   If done carefully, each maternal plant can provide a dozen replicate clones.  We have had success with cloning clones, so the natural life span of one genotype can be extended somewhat.

1. Grow seedlings in 10 hour day, cool temps (13-15 degree day, 10 degree C nights) to keep vegetative.   

2. Nip the apical meristems periodically until the plants become bushy with lateral shoots. Use clean (sterile) scissors rinsed in EtOH then water between nips. 

3. When the shoots have at least one pair of true, good leaves, and a little knot of meristem, cut the shoot about .5cm up to 1cm  below the leaves.

4. To cut, first sterilize a razor in 70% EtOH, then rinse in water. Keep hands and table area clean. At all costs, avoid touching the organic soil of the donor plant, or even the pot’s edge. 

5. The cuttings should be placed in 100% vermiculite in 20 line trays, with a water holding tray below.  Avoid the edges, but plants can be spaced rather closely within these borders.  Stick the cutting down to where the lower leaves rest on the surface.  You can use a plastic label to first poke a slit into the vermiculite. 

6. For the first 3 days after cutting, the cuttings should be misted 2X daily, and have a plastic dome over the cuttings for high humidity.  

7. From 4 days to 3 weeks, keep vermiculite moist by watering below, and allowing water to wick up.  Do not drown the cuttings; they need some air circulation, which is why the vermiculite works. 

8. After 3 weeks, the temp can go up to 18 degrees.  Check for rooting by giving one cutting a little tug. Warmth helps rooting (good), but also induces flowering (bad). 

9. If leaves are yellowing, you may need to fertilize.  Do this by flooding fertilizer in the water tray, set overnight, then rinse out with a flush of new water.  If you leave fertilizer to sit for days, an algal scum will form on the top of the vermiculite. 

10. If rooting is going slow (more than a month) then place cuttings on the red warming mat that Ellen has in greenhouse.  But don’t overdo this, and only do it under cool conditions, otherwise the plants will be triggered to flower in the heat, and be too small.

11.  Transplant when the majority have 3 or more roots. Lift out the entire root ball and center it in the new pot. We use Farfard #4 potting soil.   Try to keep plants at 10 hour day until they are vegetatively large enough to support normal flowering and fruiting, which should be 2-4 weeks. After that, treat ‘em like regular ol’ seed grown plants.

Hi Chris:   I am Sue's post doc and she forwarded your request about

cloning to me.  Attached is a Word document outlining the basic cloning

trials we attemped last year, with the one treatment (called the Severed

Arm) as the most successful.    

Basically, you start with young plants or young meristem, and nip the tops

to generate multiple laterals (the multiple arms).  We keep our plants in a

10 hour day growth chamber to prevent them from flowering.   When the

laterals have one pair of good true leaves, and a little knot of meristem,

we cut each "arm" with a sterile razor blade just below the leaf juncture.  

Cutting are placed in 100% vermiculite in a tray that has a plastic dome.

We mist the cuttings twice daily for the first 3 days, and keep conditions

cool (18degrees C for us).  After that, you can probably remove the dome

and they won't wilt.  After a week you should up the temperature to

whatever is a good temp for your species.   Our trays have holes in the

base, so we have a second tray below to hold water, with the vermiculite

tray set into it.  That way, all you have to do is lift up a corner of the

top tray to see if there is sufficient water.

After about 3-4 weeks we begin to get rooting.  You can check by giving a

few cuttings a gentle tug.  Avoid doing this regularly because every check

rips off some of the infant roots.  If rooting seems slow, we have used a

warming mat but if this is overused our plants tend to flower prematurely.

Some cautions:   If you sterilize with alcohol, you must rinse the blade

with water before cutting.  Never let the vermiculite go dry, but don't

leave the cuttings swimming either.   The water below should be able to

wick up into the vermiculite leaving plenty of air space.   Avoid

fertilizer early.   If you really think the cuttings need some NPK, then

fertilize, let soak a day, then rinse out the fertilizer.  Otherwise you

get an algal scum on the surface, and things can go to rot very quickly.

Once rooted, however, you can fertilize at low dose.    Keep environmental

conditions for vegetative growth, even when transplanted out into

individual pots, for a few weeks.   If your plants bolt prematurely, you

might be able to cut the flower bud off and let the laterals grow out, but

sadly if they are triggered to flower, they tend to go full steam ahead

even in a plant that cant support a decent fruit set. 

The good news:  We have found that correctly timed and transplanted clones

look and act every bit as a normal plants generated from seed.   We had no

problem getting 8-10 cuttings per plant, and for many we could have

generated dozens.   In some cases we took a few cuttings, and then came

back 2 weeks later and took a few more from the same plant.  As long as we

could keep the maternal plants vegetative, we could harvest an almost

infinite supply.

Good luck, and if you have other questions, just email me or Sue.    Donna
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-0400rFrom: Chris Ivey <ivey@fiu.edu>rTo: Susan Kalisz
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Hi,

I saw your talk at the Evolution meeting but unfortunately, I never caught

up with you there!  These meetings get so busy.  I really enjoyed your

talk, it sounds like you have a nice system established.  

I was interested to hear you say that you had figured out a way to

propogate clones of your annual herb, Collinsia.  That is something I

would like to do for a project I'm starting with Lupinus nanus, also an

annual herb.  Is the method you use one that could be transferred to other

plants?  If so, could you describe it to me?  

Thanks for your help and I will definitely make it a priority to find you

at the next meeting!

Cheers,

Chris

----------------------------------------------------------------------------

Christopher T. Ivey

SERC-OE 148

University Park

Florida International University

Miami, FL 33199

305-348-6046

ivey@fiu.edu
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