Germination Methods
As reported by members of the American Penstemon Society

1.  Ingemar Björk Stockholm Archipelago Sweden
 

Thank you for your mail concerning germination of Penstemon seeds. That is a subject of major interest for me. First a few words about my background.

 

I am not a professional plantsman but a former Aeronautical Engineer and very much interested in seed germination. In my professional career I visited establishments and companies in US at many occasions. My wife and I have made several long trips by car mainly in the western parts (CA, AZ, NM, UT, CO, WY, ID) of US. As a consequence I am very much interested in American plants particularly from the desert and mountain areas. I am a member of APS since 1990?

 

Contrary to what Gunne-Berts told you, I don’t have a garden, at least not a formal garden. My wife and I have a one acre plot on a 10 km long island in the Stockholm Archipelago. The plot is mainly a bedrock southern slope. The summer climate therefore is close to a US cold desert (NM). A lot of Opuntias, Yuccas and other Xerophytes are growing comfortably. I have had a harder time to grow Penstemons in this sunny area but at the moment I have started to grow the Pents in more shady areas. I am looking forward to be more successful with the woody species particularly P newberry, P rupicola etc.

 

I have attached your rating form with a summary of my achieved seed sowing results. First a few words about which results I have included and which were cancelled:

 

The results included was achieved with seeds that were "wild collected" or received from "a knowledgeable donator from APS, RMRS, NNS, SNS etc". The results from other donators were excluded even if the seeds were probably correctly named. The reason for this procedure is that I have not had the possibility the check the names. In many cases I don’t have any surviving plants.

 

MY SEED PROCEDURES:

 

KU

Seeds sown (early Jan-early fib) in a pot outside the house. The germination was achieved spring-early summer. No pot was kept for a second germination next year. This procedure was my standard procedure to 1995 when Norman Denos paper towel method was introduced.

 

P20, P5 and PVH

P20 and P5 are my paper towel methods performed at 20 and 5 degrees C. They were introduced in 1995 on all types of seeds. P20 is the preferred method for all warm growing seeds. In 2000 I performed a comprehensive testing of all my Penstemon seeds. The tests were performed at 5 and 20 degrees C and intervals of 3 months in accordance with Denos recommendation. The test results were a complete failure. Very few seeds germinated at P20 and none at P5 or P5/P20. The only exception was P speciosus that at P5 started to germinate at 2,5 months just before the shift to P20 and then completed the germination at 5 months. My conclusions were:

 

* Most Penstemons requiring stratification need more than 3 months at 5 degrees. Instead of adapting Denos method P5/P20/P5 with 3 months at each temperature why not test P5 at 6 months or the time necessary to complete the germination?. I have tested the method on P newberry and other species and found the method satisfactory.

 

* Penstemons probably prefer the oscillating outside rather than the constant temperature in the refrigerator. As a consequence I introduced the method PVH in 2001 meaning that the towels enclosed in their bag early Jan are placed in an unheated glasshouse or a glazed balkony. The results have so far been good except the last winter (spring 2008) when the germination was nil in several towels. I can easily blame the winter for that as it was very untypical with constant temperatures at the same level as in a refrigerator. 

 

After investigating earlier test results I have come to a final (?) conclusion concerning my future Penstemon Seed Procedures:

 

* P20 for all warm-growing seeds

* PVH early Jan for seeds that needs stratification If the winter has been to warm the towel will late march be put into the refrigerator for a P5 3 month period.

 

 

MY RATING OF THE DIFFICULTY

 

My goals for Penstemon Seed sowing

 

* To achieve at least 30% germination within 6 months from seed sowing. That means that I want good germination during the first germination period. I don’t want to wait for a second germination a year after seed sowing.    

 

My rating of the difficulty is based upon how well I have achieved my goals. A lower percentage is ok as you normally can compensate by increasing the number of sown seeds. If I don’t get any germination at all the first year I find the species difficult to germinate. The situation requires a better seed sowing procedure.

 

We have a better winter than last year and are therefore looking forward to a good Penstemon germination.
Additional input:

A FEW COMMENTS TO MY RATINGS

PENSTEMON janishiae

P janishiae NNS 95/96 nr 95390

Probably wild collected seeds from Ron Ratko

(P5 6,5 mo.) (germ. 1,5 - > 3 mo. 6/18 1 year old seeds) (IB 97) 

(KU late Nov) (germ. Apr 1 year later  5/18  1 year old seeds) (IB 98) 

My rating: P5 easy, KU moderate - difficult

P janishiae, Elko Co NV APS 04-233, Aqua Fria Nursery

Wild collected seeds from a well-known? donator

(PVH late Jan) (germ. mid May 3/22 (IB 05) 

(PVH mitt dec) (germ. mid Apr-Late June 2/25 1 year old seeds) (IB 06)

My rating: Difficult due to bad germination

Conclusions

It is interesting to see the big difference between the two seed collections. Could the reason be that the seeds were collected from different habitats.  

PENSTEMON caespitosus

P caespitosus v perbrevis, Utah Co, UT NARGS 97/98 nr 4911

Wild collected seeds, but no data about the donator

(P5 late March 2- mo.) (germ. 1-1,5 mo. 10/not counted number) (IB 98)

(KU late March) (germ. April 1 year later 3/12) (IB 98)

My rating: P5 easy, KU moderate – difficult

P caespitosus v desertipictii NNS 93/94 nr 93-532

Probably wild collected seeds from Ron Ratko

(GA-3P20) (gror 3-23 dagar 38% 1 år gamla frön) (IB 95)

My rating: Easy if you are comfortable with GA-3

PENSTEMON duchesnensis

P duchesnensis AGC 98/99 nr 447w

Wild collected seeds, but no data about the donator

(P5 late Apr) (germ. < 3 mo.10/23) (IB 99)

My rating: Easy

Remarks: The germination data has to be confirmed

P duchesnensis AGS 99/00 nr 136W

Wild collected seeds from a well-known donator

(PVH early Jan – mid Sep) (no germination) (IB 01)

Conclusions

The first germination data has to be confirmed to be considered correct.

PENSTEMON leonardii, Utah Co UT APS nr 04-016

Wild collected seeds from a well-known APS donator

(PVH mid Dec) (germ. mid May  1/34 1 year old seeds) (IB 06)

My rating: Difficult, a better seed sowing method is needed

A few results with P newberryi

P newberryi v newberryi NNS nr 05-555 

(PVH early Feb) (germ mid Apr-mid May 43% 2 year old seeds) (IB 08)

P newberryi v newberryi NNS 95-399

(P5 6,5 mo.) (germ 3-6 mo. 56% 1 year old seeds) (IB 97)

(KU late Nov) (germ late Apr-early May 50% 2 years old seeds) (IB 98)

(P20 2 mo./P5 5 mo./P20 2 mo.) (no germination) (IB 98)

(P5 6,5 mo.) (germ 2,5-6 mo. Very good germination 3 year old seeds) (IB 99)

P newberryi v sonomensis NNS 95400

(P5 6,5 mo.) (germ 1,5-5,5 mo. 80% 1 year old seeds) (IB 97) 

(KU late Nov) (germ late Apr 30% 2 year old seeds) (IB 98)

(P5 3,5 mo.) (germ 2-3,5 mo. 100% 3 year old seeds) (IB 99)

I will here point out that the P5 – method gave very good germination compared to the KU and PVH methods. In some cases however up to 6 months in the refrigerator is needed to complete the germination. 

A few results from the PVH method - paper towels on my glazed balcony

PENSTEMON redflowered hybrid own collected seeds 02
(PVH mid Jan) (germ late March - late Apr 78% 1 year old seeds) (IB 04)

(PVH mid Jan) (germ early Apr - late May >58% 2 year old seeds) (IB 05)

(PVH mid Dec) (germ early Apr - mid June 43% 3 year old seeds) (IB 06)

(PVH mid Jan) (germ early Apr - late May 78% 5 år year old seeds) (IB 08)

I will here point out the difference in percentage germination for the years 2006 and 2008. Interesting is the fact that 2008 was a good year for a few species and bad year for other species. The PVH – method is therefore somewhat unpredictable as compared to the P5 method. One advantage is however that the germination normally is completed earlier than with the P5 – method.

2. Steve Caicco Reno, NV

I've been reviewing this article ["Seed Germination Timing Patterns in Intermountain Penstemon." (American Journal of Botany Vol 82 No3 Mar 1995]

over the past couple of days with the intent of responding to this thread and offer this summary:

Dr. Meyer and her colleagues studied germination patterns for 135 populations of 38 species of Penstemon in 13 sections from habitats ranging from warm deserts to alpine.

Seed of most species was dormant at time of collection and required a period of moist chilling to become germinable.

Seed from populations from habitats with severe winters had long chilling requirements and those fro mild winters had short chilling requirements.  Mid-elevation populations had intermediate chilling requirements, but a sizeable fraction did not break dormancy by chilling of any length.
Note that the last paragraph refers to populations, not species.  They found that seed from warm desert fringe populations of species with wide ecological amplitudes (P. eatonii, P. pachyphyllus, P. rostriflorus, P. utahensis, P. strictus) was non-dormant and responded "more-or-less" negatively to chilling, while seed from populations of the same species from cold desert or montane populations were dormant and responded positively to chilling.

Some mainly southwestern species (P. palmeri, P.bicolor, P. petiolatus, and P. commarhenus) produced seed that was non-dormant and usually responded negatively to chilling.  In some cases, chilling even induced a secondary dormancy.
They also found significant differences between wild-collected and garden grown seed of P. palmeri (but not in P. rostriflorus).

In short, although there is a definite correlation between the severity of the winter and the requirement for and length of a chilling period, but there is a tremendous amount of variability both among species, among populations of the same species, and even among individuals within the same population.  They note that this is important to ensure a carryover of seeds across years in a persistent seed bank.

There is a lot more information in this paper, but to me the lesson for the gardener is that if you are having variable germination success, this is only to be expected.  Keep trying.  Like many others, I use the "outdoor" method, even with the warm desert species, usually with good results (and some complete failures).  Don't let the pots dry out.  When we get some snow, I shovel about 6 inches on top of the seed pots which solves the frozen hose problem.

Note:  I will be happy to send this article in PDF format upon email request blewis@iriscolorado.com 


3.  Edward Godleski Cleveland Heights, OH

All seeds are stratified by sowing them in January and then placing them in my attached garage for the stratification phase. The seeds usually germinate in the garage so to determine how easy  the germination was I arbitrarily set: EASY  if germination was in 4 weeks or less, MODERATE  if they took between 4 and 8 weeks, and DIFFICULT for 
9 weeks or more. Hope this is useful.  I will be planting the seeds that don't need stratification in late March.   he attachment is in 
'openoffice' since I don't have that Microsoft program. If you can't 
open it I'll mail you a hard copy.  


4. Donald Humphrey Worthington, OH
Of course ease of growing from seed depends on many factors: viable seed, adequate cooling, care of seed container, etc.  Many seeds planted in January or February of one year did not come up until the following spring, 14-16 months or more.  Seeds from some plants sprouted well, from others poorly.  Moral:  don’t give up.  I’ve already planted [January 19, 2009] seeds of 38 species this year, some outside, others in the unheated sunroom.  

5. Rebecca Lance  Sonora, Granite Gardens Rare Plants CA Zones 7-8

I know that for years I was guilty of not trying the outside method because I assumed that in our modified Mediterranean climate we did not get enough cold days to make it work.  

It may be true for some species, but I have to admit I do most of my propagation now by using the simple "outdoor" method. (One exception--I still always stick Lewisia redivia in the fridge for a week or so until I see the first flush of sprouting.)

This winter, however, has me wondering if anything will stratify at all.  It has been ridiculously warm all January. 

6. Barbara LewisLittleton, Colorado Zone 5
After checking with both the seed provider’s directions and Jim Swayne’s germination guidelines, my seeds generally fall into three categories: outside in the elements for about 12 weeks beginning January 1; outside for about 8 weeks; inside at room temperature.  I plant in Sunshine soiless Plug Mix after I’ve managed to get the medium really wet.  Getting the medium wet has never been easy for me; it takes repeated treatments with hot water for about three days. I fill black plastic pots that measure 3 x 5 ½ “ with that wet mix and lightly and sparsely sprinkle 10-15 seeds on the surface.  I then sprinkle the top with small bits of scoria or squeege and gently press in the seeds.  I keep the indoor seeds wet, but take care not to allow water to collect in the plastic container holding the pots.  I watch the outdoor seeds for drying, but that rarely occurs.  

7. Ginny Maffitt Sherwood OR

I read Bob's blog and it prompts a suggestion.  If you've studied the huge 
germination study that was on Jim Swayne's website, you realize that 
penstemons have different amounts of stratification time (weeks of nights 
under 40 deg.) generally corresponding to the winters in their locales.  I 
extrapolate that those from higher elevations with longer winters take the 
most time to break dormancy (at least 12 weeks) while those with almost no 
winter chill can germinate in perhaps 2-4 weeks at 70 degrees--quite a 
variation.

 Thus, I interpret gardener's germination difficulties correlate to where 
they live, assuming they are putting seed trays outside. Honestly, I've had 
no luck with refrigeration or freezer techniques--if they germinate, the 
seedlings are weak and most don't grow on.

It would be fascinating after you receive your answers to 'massage' your 
data to list success with specific species according to areas of the 
country.  If you chose species and respondents from these locales it might 
explain their difficulties such as:
(elevations courtesy of Rand McNally International Atlas!)
P. parryi--(3000', subtract for low latitude) SW--Sally Walker, Tucson
P. digitalis--SE (600') Libby Wheeler, Little Rock, AR
P. grandiflorus (3000')--Midwest--Dale Lindgren, NB
P. whippleanus--(10,000' ),N. Rockies--Bob MacFarlane, Denver
P. clevelandii (1200'), CA--Rebecca Lance, Sonora, CA
P. cardwellii (300') OR Ginny Maffitt, Sherwood, OR

So I have no problem with more localized species or those from low 
elevations in the SW and SE, but routinely expect to put aside high 
elevation species which haven't sprouted by May into a dry spot for summer. 
The next winter I might have success with the higher elevation species--if 
the pot hasn't 'mossed' over by then.  This is the reason I use a mostly 
inorganic mix which isn't so moss-prone!

I know you and Nold seem to germinate seeds very easily in your severe 
winter climate, while I am lucky to hit 50%. Does my theory make sense to 
you?

ALSO: 

Since I can't grow/bloom any of those species, I can't help you!  I will say that it really raises germination rates for large, heavy-coated seeds to either soak them in water for 24 hours or 15 minutes in grocery-store grade hydrogen peroxide.  I've kept notes on the labels and it increases success on the recalcitrants with no etoliation as that caused by Gibb. acid.

 

I was told the other night by an expert grower, David Hale,(he grows seed that he collects in S. America) that to avoid moss growth on second-year pots, top dress with aquarium gravel. It has been completely sterilized for healthy fish and this seems to retard the moss growth quite well.  He found a source for 30 lb. bags of it.

The whole subgenus Dasanthera, being evergreen and mat-growing, grows easily from cuttings.  These should be made in spring and fall when the small nodes or 'proto-roots' appear on the stems.  Either pin them to the ground for several months, or sever and plant in sand...most will survive. I've had good luck with other mat-growing, evergreen species such as P. procumbens with limber stems. 

8. Bob McFarlane Denver CO

You seem to have aroused a lot of interest in germination.  I'm not too surprised since it has long been a mystery to me.  I read with great interest the paper you sent and that along with Steve Caicco's comments seem to mesh well with my experience.  I think that the chemical bonds preventing germination in the seeds vary all over the place just like many other characteristics of the plants.  I don't think there is a fail-safe way to germinate penstemon seeds.

 

Karen Ferrell-Ingram from Bishop, California, who raises penstemon and other plants for the BLM, Forest Service and their Native Plant group always soaks her seed and uses the frig until a few of the seeds have sprouted.  She has had good luck with germination much of the time and poor results some of the time.  Others have used the outdoor technique for long periods, including myself, have had the same sort of results.

 

Last year I had several species germinate in the frig several weeks before they were supposed to.  This year I haven't seen any germinate yet. My results with outdoor sowing have never been consistent even when the weather conditions over the winter have been somewhat similar.  I do think that if you sow your seeds outside that it is a good idea to keep them moist and I have always tried to do this.

 

When you stop to think about it, you might conclude that the reason the plants produce so many seed is to insure some plants will germinate no matter what the weather conditions are over the following few years.  I think that if there were a particular set of conditions over a few years which would cause the germination to be close to 100% then our western word might well be covered with P. palmeri since there are probably close to 10,000 seeds per plant and quite a few plants.

 

I have just finished putting up seed, either in the frig or outdoors, and am attaching a copy of the penstemon seeds I will be planting.  You will be welcome to plants that you may want if I'm successful in raising them.  I have also prepared quite a few Eriogonum, Townsendia and Salvia that you might be interested in.

ALSO

My tactics this year, for the majority of species with estimated stratification times greater than two weeks, is to start the seeds in the frig after soaking for 24 hours or so and then pot them up and put them outside on the north side of the house when the first ones germinate or when the estimated stratification time is up. I started this process during the earlier part of January and finished starting seed just last week.

    The only two species to germinate in the frig so far are angustifolius, v. caudatus (2 weeks) and immanifestus (4 weeks). Some that have produced seedlings without having started in the frig are isophyllus (13 days). cardinalis (13 days) and gentianoides (17 days). 

 

February 2009

 With respect to the seeds, things are going reasonably well this year, for a change.  I have put up 114 species or hybrids of penstemons and 24 others.  Of the penstemons some went into the frig, some outside and some into the garage. My procedures have been changing fairly often.

 

    For species requiring no stratification I soaked the seed for 24 or so hours then potted it up and left it in the garage at 58 degrees F.  After I saw plants I initially took the pots into our front room in front of the window to get sun.  I soon saw that this was a mistake since I lost many tiny plants due, I think, to becoming too hot.  I have since set up my florescent lights in the garage and moved the germinated plants back under these at a distance of just three or four inches.  All young plants are now doing well.  There were 15 species in this group of which 11 have germinated so far.  These include baccharifolius, campanulatus, cardinalis, eatonii, fruticiformis, fruticosus x barrattiae, gentianoides (Mexico), gentianoides (garden), incertus, isophyllus, and superbus.

 

    I set all the non-penstemons - eriogonums, townsendias, monarda, salvias and yuccas - as well as all of last years penstemon seed that didn't germinate outside in pots on the north side of the house.  I also included about ten new penstemon species that don't require a long stratification.

 

    The remaining, and largest group, of penstemon seed were all soaked 24 hours or so and put into zip lock baggies together with a little non-soil mix and placed in the frig.  I have been checking them each week for germination and when that occurs I initially potted up the seed, soaked the pots good and placed them outside.  After thinking about that some more and talking with Ellen Wilde, I changed tactics and instead of taking them outside I brought them back into the garage at the 58 degree temp.  14 species have germinated so far but no plants have yet appeared - It's probably a little too soon.  These are angustifolius, v. caudatus, immanifestus, floridus, v. austini, floridus, v. floridus, duchesnensis, barnebyi, rubicundus, comarrhenus, concinnus, cyananthus, v. subglaber, grandiflorus, hallii, linariodes, v. sileri, and utahensis.

 

    I'm keeping track of the germination and first plant timings and should have quite a bit of information to share at the end of this season.
    Germination of seeds is going well and I just wanted to thank you for the P. duchanensis and P. isophyllus seed you gave me.  They have both germinated and plants are coming up. Others that you gave me are still stratifying.

 

 This is by far the best year I have had with germination - I think I'm finally figuring out how to do it. I've had 34 species germinate, so far, with many many plants in most pots.  Although disaster may still arrive, I think, for me, the answer is using the frig for stratification, putting plants under light after germination (or after sprouting for those not requiring stratification), bottom watering often [I don’t allow water to sit in the containers that I do bottom watering in], adding small amount of food  occasionally [1/2 t Miracle Grow per ½ gallon water, once per week], spraying the small plants, about once every two weeks with a chemical that I think it is copper-based, to prevent damping off, and keeping the small plants away from the windows.  It may be that our large windows with their double panes magnify the heat more than other window types but I'm sure that I have been killing many plants in the past by putting them there.

 

    P. utahensis and concinnus, for example, all show 20 or more plants coming up. I've never been able to germinate more than a couple of either and have never reached the garden with concinnus.

 

 

9. Ronald Nitsche Austria

Unfortunately, we have very lime rich earth. I mix this earth with Agroperl (or Styromull), lime free sand, wood flour and much lime free gravel (or clinker, pumice stone and similar). I don't employ any remedy for the germination. I also think that for one stratification doesn't have. I have added the same kind of both beginning of Jänner and the end of March. Both have germinated at the end of April.

I live in Austria in one of the driest areas. This would be very good for many ways. However, we have very heavy rain in autumn. Many plants then in winter rot. I must cultivate new plants therefore again and again. I also begin to cover the plants in autumn and winter.

Years already reconcile manners, this one flourish: PP digitalis, hirsutus, arkansanus, serrulatus, barbatus Elfin Pink, Scharf's Hybrids and -astonished me- hidalgensis.

I always have some plants to be on the safe side in my greenhouse, too.

I don't master the English language very well. Excuse if I stutter at this.

10. Bob Nold Denver CO

In between watching TV and standing around outside on this beautiful day, I thought about penstemon seed germination most of the day. It stands to reason that if nurseries sell plants of certain species, the seeds must germinate easily. I forget what was on the list of "difficult" species, but Wrightman Alpines sells plants of Penstemon abietinus.  Laporte Ave Nursery has sold P. janishiae in the past, and Sunscapes has sold P. californicus and P. 
utahensis. So there must be something else going on. I maintain that the outdoor method 
gets the best results for home gardeners living within a thousand miles in any direction of our house (500 to the east of us, though). Trying to germinate seeds in the refrigerator was a complete disaster for me. Penstemon leonardii, though, is just plain slow. I had forgotten complaining about this in print a while back, and I seem to recall a comment in 
Archibald's seed list to this effect. P. leonardii will germinate successfully outdoors, but sometimes not until the seed has been outside for two or three years. It also occurred to me that I may have written something that came out  completely wrong. This was a PEBCAK error for which I apologize. I must have hit the Delete key in the wrong part of the sentence. It should have read "Gardeners living in Maine have no business trying to grow Penstemon 
angustifolius using my advice." Another thing is that it is quite possible to get unripe seed (though not from the professional seed collectors). The Lodewicks' Penstemon Field Identifier has descriptions of the seeds' color and appearance which are extremely useful in verifying whether or not the seed is actually ripe. The last thing is failure to keep the seed moist once it has absorbed moisture. If the seed then dries out, this can kill it (usually not the case with penstemons) or cause the seed to go dormant again, which may require several years of freeze-thaw cycles in order to revive it.
11. Louise Parsons   Corvallis, OR
Parsons, Louise Corvallis, OR

Winters here in western Oregon are often mild. However nearly all seeds that 
don't receive adequate cold-conditioning during the first winter will germinate 
after a second year or two. This is not a difficulty really. Those that don't 
germinate in spring are moved to the north side of the house. Here they still 
have strong light (in case something does decide to germinate) and require only 
occasional watering during summer drought. Cool nights even at the height of 
summer help keep pots from becoming excessively dry. I have had penstemons 
germinate in the fall.

Because of my lifestyle, I limit exotic or challenging species anyway. 

There is a small nursery nearby that raises all of their penstemon from seed in 
a hoop house. They mostly grow big hybrids that germinate easily and grow well 
here --excellent hummingbird food. They obtain early bloom from the extra 
warmth and protection from relentless winter rain. 

I found that germination boxes allow the same protection from critters and 
beating rain. I use large mortar trays, available at builders’ supplies. Here, 
the discount store "Harbor Freight" has them the cheapest. They are 6 to 8 
inches deep. Holes need to be punched in the bottom. Then I line the trays with 
remay (spun polyester agricultural row cover) to keep worms out. Then they are 
filled with a good inch or two of pumice. Seed pots that have been sown 
individually and bottom-watered are placed on top of the pumice. An old window 
screen is placed on top of each tray and weighted with bricks or rocks. This 
allows rain water, but it drips in slowly instead of pounding.

Ungerminated seed in pots keeps especially well in these boxes. The pumice 
beneath holds adequate moisture. Thus they don't require constant watering even 
during our drought.  Jays cannot plant hazelnuts there either!

Many of the ones that I have marked as easy DO have delayed and/or staggered 
germination. I am accustomed to that, so I don't consider it a hurdle in any 
way. However, do you think that this is a barrier to beginners? 
12. Rooney, Whitney Flagstaff, AZ

I have cold-stratified nearly all of our species, using plastic sandwich bags filled with a mix of perlite and vermiculite which are kept in a fridge at 5-7 degrees Celsius. I am finding that many of the species are germinating well in the vermiculite. Seed trays are kept throughout the season, and I have found that certain extremes in greenhouse conditions (heat, cold, humidity) can trigger germination late in the season. Thanks for putting this all together, and I look forward to using the data in future propagations attempts.

13. Jim Swayne  Walla Walla WA

I can only say that I do as Mike Kintgen does except for the pot type (I use containers). I also seeded in November and December a little earlier than past years.  In the past I covered the containers with a row cover to keep out weed seeds, but now I just do a little weeding as needed. 

This year P. cobaea, palmeri and hallii have germinated cells, maybe 10 total out of 800 plus containers, not all Pents.  One Lomatium species and Lupinus sulfureus have around 90 % germination.  I just plant the seed and wait.
And this, written by Jim, and posted on Tom Clothier’s website along with his species by species germination guidelines:.

While seed of many Penstemon species germinates easily without any special treatment, others are more difficult. Generally the species from the Eastern United States germinate easily and can even become weedy in the garden. Species from alpine, desert, or other regions where the climate is harsh have evolved in a way so that germination only occurs when conditions are right. Germination inhibitors must be removed by exposure to long periods of dry conditions, moist cold stratification or periods of temperature variation. What the gardener must do is to try to simulate the conditions found in the native habitat between the time that seed is set and germination occurs as closely as possible. You should expect germination to be irregular and occurring over a long period of time for many species. If seed has not germinated by May then allow the flat to gradually dry and store in a dry place until the next year. Germination can often occur in the second or third year. 

I recommend a planting mix of 40% perlite and 60% vermiculite. While many strategies will give good result, I prefer to sow seed in containers in December and place them outdoors in a place protected from animals under a floating row cover. This method provides an easy way to get temperature variation and cold stratification without a lot of extra work. If you live in a dry area you may need to provide water. I have found that most germination occurs at temperatures at or below 70° F so if germination has not occurred before tomato planting time, it probably won’t occur that year. Species known to germinate during either the first or second year after sowing are indicated by the word "yes" in the final column (2nd Yr. Germ.). Carry those seed pots lacking germination into the next season.. 

If no germination information is given, try the default germination strategy of 12 weeks outdoor treatment in winter if you live where temperatures go below zero Farenheit for at least 60 days or a similar period in the refrigerator mixing the seed with moist vermiculite and place the mix in a plastic baggie. 

14. Gunne-Bert Wedwell    Bromma Sweden

Thanks for the files. very interesting, always something new to find out.

For us living close to 60th degree .latitude (appr. =Anchorage) it is always needs for new ideas, in spite of fact that we can grow many US plants, Penst. Trilliums rather well. I have been member of APS since 20 years back and have had success with many species that I from beginning did not believe in. Our biggest problem is our often wet winters which too often kills plants. But my first P. pinifolius lived for 22 years, not bad.

I grow some 30 different variants( spec) of Trilliums but sadly are many of them complex hybrids. Anyhow they are beautiful friends in my little garden as long they stay with me. Penst. are as normal short-lived perennials 1-5 years but P. serrulatus has accepted Bromma as a homestead and grows everywhere.

Thanks and best wishes from a gray Zero C. winter.

15. John Weiser  Sparks, NV

I have marked the penstemons I have grown in my gardens over the years. I sow my seed directly into the garden as soon as possible in the late fall through early winter. I find that the high alpine species need a longer stratification period than I am able to consistently give them.  The other factors that limit germination in my high desert climate, is the lack of consistent moisture in the spring. The surface of the soil dries out quickly due to our high solar radiation levels, low humidity, and lack of rain.

I do find several species very easy from seed, grandiflorus, palmeri, and speciosus.

16. Max Withers Oakland CA

Having grown up with real (i.e., unpleasantly cold) winters, I don't have much occasion to complain about the weather in the Bay Area (except for our ongoing drought), but it does definitely require stratification for many plants that I would like to grow. Whenever possible I start them outside. A few years ago I stratified half a packet of Lilium bolanderi and vernalized the other half, with approximately (I counted the seeds, but not the seedlings!) equal germination rates. Unfortunately I managed, I think, to kill all the plants by letting them dry out for the summer a little too enthusiastically. In general I've gotten excellent -- or at least equally bad -- results starting seed outside.

The only Penstemon I've tried that required stratification here is P. grahamii, and I did get decent germination (maybe 20%? after 8 weeks in the fridge), but I've also managed to kill all of those, I think.
17. Michael Young Missoula, OR

Also, germination uniformly improved as seed age increased, as has been observed many times in the past.

Ideally, I sow seeds in late November or early December, but this year it was early January.  Seeds are placed into either 2 x 2" plastic pots (if I plan to transplant seedlings) or Ray Leach Cone-tainers--stubby cells, RLC7--(if I plan to thin seedlings) in a mix consisting of Sunshine #1 potting mix and coarse sand (1:1 or 2:1 ratio, using 5-gallon buckets) and 1-2 cups of greensand and a like quantity of rock phosphate.  After sowing, seeds are topped with a covering layer of granite grit (for chickens, available from a feed store) and watered.  Then, they either spend winter in an unheated garage that occasionally freezes or in an unheated greenhouse that freezes almost every night.  
By about 1 March, all seeds are in the greenhouse and they begin to germinate in a few days to weeks, because freezing temperatures at night are common through mid-April.  Outdoor treatments are less successful for me because Missoula alternates between a Pacific maritime climate and a continental climate i.e., it often rains in winter, which can 
float the seeds out of the pots, then temperatures plummet below zero, which can fracture hard plastic pots.  Rodents are also prevalent, so I avoid most of these issues by growing things inside some sort of structure.  In addition, I have also had some success by placing seeds in small petri dishes on pieces of moistened filter paper and stratifying them in a refrigerator for two months. 
 

 

 

