
Coming Soon: The 
Complete Collection Of 

Firing Up Perennials 

B
rought to 
you by 
Michigan 

State University 
researchers 
and the editors 
of Greenhouse 
Grower, a 
complete, 
five-series 
collection of 
Firing Up 
Perennials will be pub- 
lished in 2004. This all-encompass-
ing volume will include research on 
forcing perennials from the past 10 
years by renowned MSU re-
searchers Dr. Will Carlson, Dr. 
Arthur Cameron, Dr. Erik Runkle, 
and of course, Dr. Royal Heins, who 
will retire from a successful, 25-
year career at MSU in 2004. Look 
for more details about the final vol-
ume of the Firing Up Perennials 
book, including how to order ad-
vance copies, in upcoming issues 
of Greenhouse Grower. 

We still have copies of the 2000 
edition of Firing Up Perennials 
available for sale. For more infor-
mation on how to buy a copy, 
please contact Meister Publishing 
Co. at 440-942-2000 extension 205. 

Schedule 
by ART CAMERON ERIK RUNKLE, 

ROYAL HEINS, BETH FAUSEY, 
and CATHY WHITMAN 

H
ERBACEOUS perennials are 
a large and incredibly di-
verse group of plants. In the 

_ garden, some herbaceous 
perennials are the earliest harbingers of 
spring, while others provide the last 
flowers that brighten the shortening 
days of autumn. Length of bloom varies 
widely, with plants such as cushion 
spurge and candy tuft blooming for 
short periods in the spring, while others 
such as gaura and coreopsis provide 
nearly continuous bloom all summer 
long. Herbaceous perennials truly offer 
something that appeals to everyone and 
the gardening public has embraced 
them enthusiastically. 

Containerized herbaceous perennials 
are now a major greenhouse crop. Sales 
continue to rise and new selections add 
excitement to the marketing frenzy. 
Without a doubt, plants sell more readi-
ly when in flower and large retailers ex-
pect growers to provide color on de-
mand. As a result, greenhouse growers 
have learned a lot about perennials and 
their flowering idiosyncrasies the past 
several years. Application of skills and 
strategies developed initially for seed 
and vegetative annuals has generated a 

revolution for herbaceous perennial 
production. 

Still, it seems fair to say that flower-
ing perennials using flower induction 
information and specific schedules is 
not a trivial process. Problems can be 
encountered with starting material, 
timing, and implementation of general 
production strategies to maximize 
quality and uniformity. 

At Michigan State University 
(MSU), we have studied greenhouse 
production of herbaceous perennials  

intensively since 1993. We have 
screened more than 100 different 
species and more than 400 different 
cultivars to learn basic flower induc-
tion requirements and to determine 
those that are most adaptable to green-
house production. Amassing this in-
formation into one cohesive source is 
now a difficult task. 

For this article, we have assembled 
the information for nearly 100 different 

Michigan State University 
researchers' seven-part series 

on herbaceous perennials covers 
topics from Phlox paniculata to 

chemical height control. 

June: Phlox paniculata 
July: Delphinium 

August: Plant Growth 
Retardants 

September: Digitalis 

October: Aquilegia 

November. Campanula 

December: Summary 
Tables 

species in a new format, using a series 
of categories that we think might help 
those working with herbaceous peren-
nials. The specific categories are based 
largely on cold requirements, cold de-
livery techniques, and time to flower. 
For each perennial, photoperiod re-
quirements are given. We hope that 
growers can use these categories to de-
velop perennial forcing programs by 
combining perennials with similar re-
quirements, while propagators can use 
this information to avoid premature 
flowering during stockplant manage-
ment and rooting. 

We plan to include a more complete 
table with additional information and 
additional categories in the complete, 
updated edition of Firing Up Perennials, 
which should be published in the sum-
mer of 2004. We have also begun to post 
even more information on flowering, 
utilization, and garden performance of a 
wide range of hardy and tender herba-
ceous perennials on the Internet (see 
www.hrt.msu.edu/perennialresearch. 
html or go to our departmental Web 
page, www.hrt.msu.edu, and follow the 
hortlinks to perennial research program). 

Category I 
Category I are truly fast-crop perenni- 
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LD 
	

Lang days are an obligate requirement for 
flowering. In some cases, some flowering 
may occur under short days but such 
plants would not be expected to be of 
acceptable horticultural quality. This 
requirement can always be met by provid-
ing 16-hour photoperiods or a 4-hour 
night interruption from 10 pm to 2 am. 

LD-SD 
	

These are short day plants that typically 
bloom in the fall. They grow vegetatively 
under long days but require short days for 
flower induction. Fall mums are in this group. 

- Flowers from plug in 8 weeks or less 
- Day-neutral and long day plants 

SEED 	 VEGETATIVE 

LD 	 Achillea hybrids 
'Moonshine,"Anthea' 

LD 	 Achillea millefolium - 
Tireland,"Terra Cotta,' 
'Paprika; 'Red Velvet' 

LD 	 Agastache rugosa 
'Honey Bee Blue; 
'Blue Fortune' 

LD 	 Ceratostigma 
plumbaginoides 

LD 	 Coreopsis rosea 
LD 	 Coreopsis verticillata 

'Moonbeam,' Zagreb' 
LD 	 Gaura lindheimeri 

all selections tested 

DN 	 Geranium 
'Rozanne' 

DN 	 Lamium 
all selections tested 

LD 	 Lysimachia punctata 
'Alexander' 

LD 	 Nepeta x faassenii 
'Blue Wonder,' Walker's 
Low; 'Snowflake' 

LD 	 Polemonium 
many cultivars including 
'Brice D'Anjou' 

DN 	 Salvia nemorosa 
'Caradonna,"May Night' 

DN 	 Scabiosa columbaria 
'Butterfly Blue' and others 

DN 	 Tiarella 
several species and 
cultivars 

LD 
LD 

DN 
LD 

LD+ 

LD+ 
LD+ 

Asclepias tuberosa 
Campanula carpatica 
'Blue Clips,' White Clips,' 
and all other tested 
Coreopsis auriculata nana 
Coreopsis grandiflora 
'Early Sunrise' 
Delphinium grandiflorum 
all cultivars tested 
Penstemon 'Violet Dusk' 
Salvia x superba 'Blue Queen' 

Abbreviations used in summary tables 
The following are descriptions of abbreviations used 

in the summary tables and throughout the final article. 

Abbreviation 	Description 

DN 
	

Day-neural; photopenod has no apparent 

effect on flowering once all other flower 
induction requirements are met. 
However, short days can cause even 
some day-neutral perennials to go dor-
mant after flowering is completed. 

LD+ 	Long days are beneficial and are often but 
are not always required for good horticul-
ture quality. For plants in this category, 
long days usually reduce time to flower 
and increase final flower number. 

ciREE1\11-10USE ,rifRIJC. I1JRES Add 

E9uipmEilf 	PRodUCE 

PRORIAblE HESUjS 

YOUR ONE'STOp SOURCE 

FOR All. YOUR GREENHOUSE NEEdS 

P.O. Box 98 • Bremen, AL 35033 
1-800-219-0117 • 256/287-7777 • Fax 256/287-2000 

www.hhgreen.conn 

- No Cold Required 

PERENNIALS 

SERIES 

als. These are perennials that readily 
bloom without vemali7ation and in less 
than eight weeks at an average daily 
temperature of 68°F from a well-grown 
128-cell plug. Larger starting material 
will always result in a larger plant, but a 
small plug should result in 100% flower-
ing of decent quality. They include a mix 
of long-day and day-neutral plants. 

Campanula carpatica, coreopsis 'Early 
Sunrise' and Delphinium grandiflorum 
cultivars are all excellent seed-propa-
gated perennials that fall in this cate-
gory. Asclepias is a beautiful but diffi-
cult plant for growers that requires rel-
atively high production temperatures, 
does not tolerate overwatering, and 
goes dormant under short days. 

Many great vegetative perennials 
fall in Category I including achillea, 
agastache, gaura, and salvia 'May 
Night.' Both the quality and availabili-
ty of cutting material has greatly im-
proved the past several years (see arti-
cle on propagation) and this has en-
hanced efforts to identify even more 

For Details Circle No. 46 on Postcard or at www.greenhousegrower.com  
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- Flowers from plug in 8 weeks or more 
- Day-neutral and long day plants 
SEED VEGETATIVE 

LD Echinacea purpurea DN Delphinium 
'Magnus,' 'Bravado,' etc. 'Volkerfrieden' 

LD Helenium autumnale LD Hosta plantaginea 
'Bruno' and others 'Royal Standard' 

LD Hibiscus moscheutos 
'Disco Belles' and others 

LD Mondara didyma 
all cultivars tested 

DN Platycodon grandiflorus DN Perovskia atriplicifolia 
'Sentimental Blue' 'Filigran,"Little Spire' 

LD Rudbeckia fuigida 
'Goldsturm' 

LD Phlox paniculata 
all cultivars tested 

LD+ Sidalcea LD Sedum 
'Party Girls' 'Morchen."Autumn Joy: 

and other late flowering 
selections 

www.FirstStepGreenhousesicom 

CCA9 
Quality Plugs Online Availability 
Direct Sales Excellent Customer Service 

IRST 
STEP 'PLUS 

909-302-3890, Temecula, CA 

Q "How does a grower decide what to add to his production schedule 
i from the hundreds of new varieties introduced each year?" 

Horticultural Resources 
• EHR's personal representatives visit grower trials 

and hundreds of key growers each year. 

• EHR provides a "HOT PICKS" list of the best 
varieties for you, the grower, to utilize. 

• EHR recommends the best varieties for your 
specific climate and growing conditions. 

• EHR offers the best quality plants at competitive 
prices when you need them. 

From start to finish, your complete horticultural solution. 
Eason Horticultural Resources, Inc. 

350 Thomas More Parkway. Suite 190 Crestview Hills, KY 41017 
(859) 578-3535 • (800) 214-2221 • Fax (859) 578-2266 

www.ehmet.com  • e-mail: info@ehrnet.com  

 

A. 
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- No Cold Required 

perennials in this category. Perennials 
in Category I can be rooted and 
bulked in plug trays for three to five 
weeks depending on the plant prior to 
forcing and, from this point, time to 
flower should be less than eight weeks 
at an average 68°F. 

From a botanical point of view, it is 
interesting that at least some of these 
Category I perennials, such as achillea 
'Moonshine,' do not flower continuous-
ly in the garden. Still, a rooted cutting 
from a vegetative achillea readily flow-
ers after rooting, suggesting that the 
plant itself somehow inhibits flowering 
in the garden. Others in this category  

continue flowering after deadheading. 

Category II 
These are the slow-crop perennials. 

Although none have an obligate cold 
requirement, all take at least eight  

weeks to flower at an average 68°F. 
These are the perennials that bloom in 
mid- or even late-summer in the gar-
den. Some, such as echinacea, heleni-
um, and rudbeckia, take 12 to 14 
weeks to flower at 68°F — definitely 
slow and perhaps better suited for late 
spring and summer programs. Larger 
starting material may accelerate flow-
ering but is not necessary for plants in 
this category. With a few exceptions, 
most of the perennials in this category 
are long-day plants, require plenty of 
light, and are probably best suited for 
outdoor production when possible. 
Still, this category includes some great 
selections and top-rated perennials, 
showy in mid-summer and well-
known by gardeners. Delphinium 
'Volkerfrieden' is an impressive day-
neutral plant in this category that 
prefers cooler growing conditions. It 
also makes a great cut flower. 

Category III 
These are even slower-crop perenni-

als. Perennials in this category are fall-
blooming and are all long-day-short-
day (LD-SD) perennials — perhaps not 
always in the strict botanical sense, 
but at least in a horticultural context. 
They can all be treated like garden 
mums or even poinsettias. None have 
a cold requirement. Propagate and 
grow to size under long days and shift 
to short days only when they have 
reached an appropriate size. By and 
large, these are all slow perennials to 
bloom in a container. Except for aster, 
all take about three months and more 
at an average 68°F. Aster 'Purple 
Dome' is the fastest in this group and 
can be flowered in about eight weeks. 
It might seem that sedum 'Autumn 
Joy' should fall into this category. 
However, 'Autumn Joy' actually forms 
flowers in May, they are just very slow 
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- No Cold Required 
- Flowers from plug 
- Short day plants 

in 8 weeks or more 

SEED VEGETATIVE 

LD-SD Solidago canadensis LD-SD Aster dumosus 
'Purple Dome' 

LD-SD Eupatorium rugosum 
'Chocolate' 

LD-SD Helianthus 
'Low Down' 
and others 

LD-SD Solidago 
'Golden Fleece' 
and others 

PERENNIALS 

SERIES 

to develop. This is true for some other 
late flowering perennials, as well. 

Category IV 
This is an interesting and potentially 

important group of perennials. All re-
quire cold but will produce a nice 
plant even when cooled directly in a 
plug tray and transplanted after cool-
ing. We have written articles on pro-
duction techniques for several mem-
bers of this group, including veronica 
'Red Fox' and campanula 'Birch 
Hybrid.' Digitalis and lobelia are two 
excellent, seed-propagated perennials 
in this category. With a few exceptions, 
most of the perennials in this group 
will flower in four to eight weeks at 
68°F after the end of the cold period. 

In the garden, most Category IV 
perennials produce large numbers of 
flowers in June in Michigan. For in-
stance, plants of leucanthemum 'Snow 
Cap' and Oertothera fruticosa are smoth-
ered in flowers that come nearly in uni- 

son in the garden in late June. The ma-
jority of perennials in this group are 
sun-loving plants that will benefit from 
supplemental light when produced in 
doudier regions of the country. 

The key to this great group of plants 
is that they can be cooled in the plug 
tray and will still produce a quality 
plant. Thus, they take up only a frac-
tion of the space of a container and 
can be cooled far more efficiently. For 
instance, campanula 'Birch Hybrid' 
cuttings were rooted for two weeks; 
plugs were then grown for three 
weeks at 68°F and next cooled for 12  

weeks at 45°F in the plug tray. When 
forced in five-inch containers at 68°F 
under 16-hour photoperiods, plants 
bloomed in four weeks and produced 
more than 700 flower buds each. 

In most cases, LD photoperiods are 
beneficial but not an absolute require-
ment after cold for Category IV plants. 
For instance, leucanthemum 'Snow 
Cap' will produce a few flowers under 
short days after cold, compared to nu-
merous flowers under long days. 
Consequently, holding plants under 
short days after cold to stagger flower-
ing is not the best option for this 

S 

an Association 	o f Floriculture Professionals 

"OFA is the key to continuing 

education within this industry, 

and we are feaclingtbe way in 

reaching floriculture professionals 

nationwide. The sky's the limit for 

businesses who are part of OFA." 

Kathy Benken — OFA President 
H.J. Beaten Inc. 

Cincinnati, Ohio 

We're updating our name to better reflect our purpose. 

It's anew look, but the same commitment to quality 

education for all areas of the floriculture industry. 

(previously known as Ohio Florists' Association) 

2.13o stelfa court • ootumbus, obio • 45 z I 5-1035 
614-487-1117 • Fax: 614-487-1216 

ofa@ofa.org  • www.ofa.org  
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- Obligate cold requirement 

- Can provide cold directly in 72-cell plug tray 

SEED 	 VEGETATIVE 

LD Corydalis lutea LD Brunnera macrophylla 
LD Digitalis purpurea 'Jack Frost' 

'Foxy' DN Campanula portenschlagiana 
LD+ Lobelia x speciosa LD+ Campanula poscharskyana 

'Compliment Scarlet DN Campanula 
LD Tanacetum niveum 'Birch Hybrid 

'Jackpot' LD+ Corydalis 
'Blackberry Wine' 

DN Delasperma cooperi 
LD+ Erigeron 

'Prosperity' 
LD+ Laurentia axillaris 
LD+ Leucanthemum Hsuperhum 

'Snow Cap' 
LD+ Lychnis flos-cuculi 

'Jenny' 
LD+ Oenothera fruticosa 

DN Veronica 
'Sunny Border Blue' 

DN Veronica longifolia 
Icicle' 

DN Veronica spicata 
'Red Fox."Goodness Grows' 

Westel Greenhouse, LLC 
49 Mathlc La. 	Rockwood, TN 3 7854 
86.5-'554-2571 1-800-221-  5797  1'irm8 65-354-83 47 

www.westelgreenhouse.com  

• Family Business Since 1976 

• 288 plug tray, guarantee 250 plants 

• 4" fern liners 

• Some cutting material 

• 10% discount for orders placed 12 weeks in advance; 
3% discount for orders of 200 or more plug trays 

• Ship U.P.S. or customer pick-up 

• call or visit our web site for more information 

Quality 
GROWING 
MEDIUMS 

HECO starts with the highest quality brick-cut and brick harvested 
Canadian sphagnum peat moss. 

The pH is adjusted. Nutrients, minor elements and special long lasting 
wetting agents are added in the proper proportions for optimum 
growth. Uniformity is guaranteed by batch mixing, only 3 bales at one 
time. HECO can be used straight from the bag. No sterilizing is 
necessary. Available with or without perlite, HECO saves time in 
propagation and growing on, actually cuts labor and energy costs. 
Faster crop turnover and higher quality result in more profit per sq. ft. of 
greenhouse. 

HECO has been on the market since 1969, with a proven record of 
quality. 

J-M TRADING CORP. 
16W241 S. Frontage Rd. 

Suite 47 
Burr Ridge, IL 60521 

For More Information 
Call Us TOLL FREE 
1-800-323-7638 

For Details Circle No. 4 on Postcard or at www.greenhousegrower.com  

A 

PERENNIALS 

SERIES 

group of plants. We have conducted 
only limited studies to determine how 
long the cold "signal" will remain vi-
able for plants in this category. 

Category V 
The perennials in this category have 

an obligate cold requirement but have 
not performed as well when cooled di-
rectly in the plug tray. Many perenni-
als in this category bloom rapidly after 
cold; they are the so-called spring 
ephemerals. These simply do not have 
time to gain enough size before flow-
ering when cooled in a plug tray and 
transplanted immediately after the 

cold period. It may be possible to cool 
in a 32-cell or larger plug tray but in 
general, we have had more success 
cooling plants in at least a four-inch 
container for the smaller perennials. 

Seed-propagated perennials in this 
category include aquilegia, alchemilla, 
and Euphorbia epithymoides. These can 
all be a struggle to flower when cooled 
in the plug tray, probably in part due 
to juvenility, although there may be 
other factors involved. Whatever the 
case, these are best transplanted and 
grown for four to eight weeks before 
the beginning of the cold period. 
These three bloom quickly once the 
cold has ended. 

Some perennials in this category are 
slower to flower after cold and re-
spond to long day photoperiods but 
still benefit from early establishment 
in a container before the obligate cold 
period. In some cases, breeders have 
selected closely related plants that 
have reduced or perhaps no cold re-
quirement. For instance, coreopsis 
'Sunray' has an obligate cold require-
ment, while the related 'Early Sunrise' 
has none (and is in Category I). 

Most Category V perennials bloom 
for a limited time in the garden and 
few rebloom if sold and planted in 
flower. Most are day-neutral, at least 
after cold. However, exceptions to this 
rule include leucanthemum 'Becky,' 
the Perennial Plant Association's 2003 
Perennial Plant of the Year, which has 
a short cold requirement and is a regu-
lar repeat bloomer in the garden. Also, 

Continued on page 56 

December 2003 • Greenhouse Grower 

For Details Circle No. 50 on Postcard or at www.greenhousegrower.com  

52 



- Obligate cold requirement 
- Day-neutral and long day plants 
- Bulk transplants for 4 to 8 weeks prior to cold 
SEED 	 VEGETATIVEll 

DN Alchemilla morns DN Ajuga reptans 
DN Aquilegia all cultivars tested 

'Origami Blue and White' DN Almeria maritima 
DN Aquilegia fiabellata all larger cultivars 

'Cameo; 'Mini Star' DN Astilbe 
DN Aquilegia x hybrida all cultivars 

'Crimson Star.' Musik & LD+ Astilbe chinensis pumila 
Songbird series LD Campanula hybrids 

LD Coreopsis grandiflora e.g. 'Cherry Bells' 

'Baby Sun' and 'Sunray' DN Dianthus deftoides 

DN Euphorbia epithymoides 'Zing Rose' and others 

LD+ Gaillardia x grandiflora DN Dianthus gratianopolitanus 
'Goblin,' Baby Cole' 'Bath's Pink,"Firewitch' 

DN lberis sempervirens DN Dicentra 

'Snowflake' and others 'Luxuriant' and related 

LD+ Lavandula angustifolia DN Euphorbia amygdaloides 

'Hidcote,' 'Munstead etc 'Purpurea.  

DN Lychnis coronarius 
'Angel Blush' 

DN 
DN 

Geranium dalmaticum 
Geranium sanguineum 
'New Hampshire Purple' 

DN Geum 
'Mrs. Bradshaw 

DN Heuchera cvs. 
DN Heucherella cvs. 

LD+ Leucanthemum x superbum 
e.g. 'Becky' - larger cvs 

DN Phlox divaricata 
'Laphammi' 

DN Phlox subulata 
all cultivars 

LD Physostegia virginiana 
*Rosea,"Alba; and others 

DN Potentilla atrosanguinea 
'Mrs Willmott' 

DN 

DN 

Pulmonaria 
all cultivars 
Saxifraga 	 404 
most species and cultivars 

LD Stokesia laevis 
'Klaus Jellito,"Purple Parasols.' and many others 

101111161111:351(11ES if 
MAY'S 1111161110111 
1300511 

TM4 

24 foot, 36 foot and 42 foot Clear Spans 

open-roof system 
United Greenhouse Systems, Inc. 

1-800-433-6834 
PO Box 249 • Edgerton, WI 53534 

a mail : info@unitadgraanhouse.com  

Visit our Websita - www.unitadgreanhouse.com  

the Industry' 
Leader for 
VALUE • 

PERENNIALS 

SERIES 

dianthus 'Firewitch' repeat blooms 
while dianthus 'Bath's Pink' does not. 

Category VI 
Perennials in this category are often 

large and known to take months or even 
years to mature in the garden. Peony 
would easily fit in this category, as 
would shrubs and trees. In general, we 
have avoided plants in this category, be-
lieving that they will be difficult as 
greenhouse crops. However, because 
hostas and daylilies are still two of the 
most popular perennials in the markets 
today, we have not entirely ignored this 
category The majority of hostas and 
daylilies are best produced from sub-
stantial divisions started in early fall for 
subsequent spring sales. Certainly, grow-
ers can cut corners but the typical results 
will be poor growth and flowering. 
Although flowering is not such a great 
issue with hostas, it is still important to 
understand dormancy mechanisms and 
induction of vegetative growth. 

For Details Circle No. 91 on Postcard or at www.greenhousegrower.com  
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quilegia species 
older cultivars 
A 

SEED 

simply the best 

High Quality Printing 
TEKU pots and containers printed or labeled 

for promotional purposes. 

Our artwork department will be pleased to assist you 

RippeImann Plastics USA, Inc. 
475 Tribble Gap Road,Cumming, 

GA 30040 
Call Toll Free: 866  -  886 - 1556 

Tel.: 770 - 886 - 1556 
Fax: 770 - 886 - 0665 

Internet: www.teku.com  
E-Mail: teku-us@poeppelmann.com  PO PP I I_N/beNd-A 1-41 
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> Bestseller 

N 

59 

bligate cold requirement 
- Bulk & transplant for extended period prior to cold 
for best performance - some of these may require 
multiple years in the garden to mature 

VEGETATIVE 

Cimicifuga racemosa 
Hemerocallis 
includes 'Stella D'Oro' 
Hosta 
Essentially all hosta 
includes 'Golden Tiara' 
and 'Golden Scepter' 
Rodgersia aesculifolia 

7 
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Although not considered "large" 
perennials, several species of aquilegia 
have extended juvenility periods that 
last for several months. If cold is given 
prematurely, expect inconsistent flow-
ering. Breeders have selected 
columbines for shorter juvenility peri-
ods and reduced vernalization require-
ments. Some, such as Origami and 
Cameo, are included in Category IV 
above. It is possible that new selections 
will be made that could be placed in 
Category I but the long-range effect on 
plant hardiness and garden perfor-
mance is not yet understood. 

How To Use This Information 
Keep in mind that everyone has their 

own agenda — large versus small grow-
ers, mass merchandisers versus small 
retailers, wholesale growers with a 
handful of plants in large numbers, spe-
cialists growing literally hundreds of 
perennials, and propagators who might 
prefer never to see a flower. A few dif-
ferent agendas might read as follows: 

V flower herbaceous perennials for 
flower shows. 

✓ maintain vegetative herbaceous 
perennials for stockplant management. 

✓ root cuttings without premature 
flower induction. 

V flower herbaceous perennials for 
trade shows. 

V accelerate or slow flowering to 
expand sales windows for small to 
medium-sized retailers. 

V wholesale production of mass 
quantities of flowering herbaceous 
perennials tailored to specific market-
ing dates. 

Whatever your agenda, use this in-
formation to improve and expand 
your skills with perennial production. 
We believe that gardeners are willing 
and anxious to try the next round of 
herbaceous perennials you produce —
common or exotic. Remember, garden-
ing is still America's number one 
hobby and perennials are an integral 
part of today's gardens. 	GG 

About the authors: Arthur Cameron is a 
professor, Erik Runlde is an assistant pro-
fessor and extension specialist, Royal Heins 
is a professor, and Beth Fausey and Cathy 
Whitman are research technicians, 
Department of Horticulture, Michigan State 
University, East Lansing, MI 48823. 
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Columbine tables - cultivars we have studied in our research program. 
Columbine species hybridize freely. The last several years, breeders have emphasized uniformity, compact size, and shorter 
cold requirements. Cold treatment listed is the duration we have observed necessary for mature plants to rapidly and 
uniformly flower after the cold treatment. 

Tabl 

Height Leaf # 
before cold 

Weeks of 
cold (41°F) 

3-5" 9 

6-8" 7-9 

13-16" 12-16 3 

14-18" .?_12 6 

14-20" 7-9 5 

20-24" 12-14 

12-16" 12-14 3 

11-13" 9-12 10 

12-16" 12 

15-20" >12 ?..12 

Special considerations 
for flowering 

Flowers readily. even without cold --
though cold hastened flowering and in 
creased flower#. Very tiny if not bulked. 

Required cold for complete flowering -
can cool as plug, but performance im-
proved when cooled in final container. 

Best to transplant and bulk 4-6 weeks 
prior to cold treatment - when bulked, 
Even 3 weeks at 41°F induced 
1000/a flowering. 

Performance improved when 
cooled in final container. 

Short cold requirement - though it can 
flower w/o cold. Probably safest to bulk 
and then give 5 weeks cold. Very uniform. 

Performance improved when cooled 
in final container. 

Performance improved when cooled 
in final container. 

Required bulking and 10 weeks cold to 
reach 1000/0 flowering. Performance im-
proved when cooled in final container. 

Requires long periods of bulking and cold. 
Cold treatment < 12 weeks may be 
adequate, but we have not tested this yet. 

Requires long periods of hulking and cold. 

Very compact - 
performs great in a 4-5" container. 

Very compact, cute in 4-5" container. 

Colorful and reliable bloomer -
they forced readily as long as 
starting material was beyond 
juvenile stage. 

Reliable old favorite with striking 
large red and white flowers. 

Large lavender-blue and white 
flowers; very floriferous and showy. 

Large dramatic flowers on 
tall plants; very striking. 

Many clear sunny yellow 
flowers. moderately tall. 

Lots of charming double flowers 
with short spurs. Compact sturdy 
plants, very uniform. 

Lovely pure white flowers on 
moderately tall plants. 

Classic favorite variety, 
a mix of colors. 

Aquilegia flabellata 
'Cameo Blue & White' 

Aquilegia flabellata 
'Mini Star' 

Aquilegia x hybrida 
'Bluebird' 

Aquilegia x hybrids 
'Crimson Star' 

Aquilegia x hybrids 
'Origami Blue & White' 

Aquilegia x hybrida 
'Swan Burgundy & White' 

Aquilegia x hybrids 
'Swan Yellow' 

Aquilegia x hybrids 
Winky Double Red & White' 

Aquilegia x hybrids 
'Musik White' 

Aquilegia x hybrida 
'McKane Giants' 

IZ Columbine tables - species we have studied in our research program. 

Species Description Height Special considerations for flowering 

Aquilegia alpina Beautiful cool-blue flowers 
with hooked spurs - heat tolerant 

18-24" Flowered irregularly - apparently a long juvenility requirement. 
Great garden plant in Michigan, but slow and difficult to force. 

Aquilegia caerulea State flower of Colorado 

- great blue and white flowers. 
12-24" Flowered irregularly - apparently a long juvenility requirement. 

Slow and difficult to force. 

Aquilegia canadensis Native to the eastern U.S. 
- a great red and yellow flower. 

15-20" Flowered irregularly -- increasing cold durations increased flowering 
percentage and greatly decreased time to flower. Transplant into larger 
containers before cold treatment. 

Aquilegia chrysantha A wonderful yellow flower with long spurs. 15-20" Flowered irregularly - increasing cold durations increased flowering 

percentage and greatly decreased time to flower. Transplant into 
larger containers before cold treatment 

PERENNIALS 

AQUILEGIA TABLES 

These tables were accidentally left out of the "Herbaceous Perennials: Aquilegia" article in the 
October issue of Greenhouse Grower (page 80). Because they are so important to the content of the 
article, we have added them here. The GG editors apologize to the MSU researchers for the omission 
of these important tables. These tables will also be included in the final volume of Firing Up 
Perennials, due for publishing in 2004. 
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