
PERENNIAL PRODUCTION 

Do the perennials you grow 
need long days? Find 
out here 

Manipulating 
day length to 
flower perennials 

by Erik S. Runkle, Royal D. Heins, 
Arthur C. Cameron and William II. Carlson 

The effect of photoperiod 

. 	• 

Photo period 

14 I 16  12 24 

• 
ranges from slightly fewer than 11 
hours to slightly more than 14'/2 
hours. In East Lansing, Michigan, 
(43° N latitude) day lengths range 
from fewer than 10 hours to longer 
than 16 hours. These day lengths 
are approximately 35 to 40 min-
utes longer than the time from 
sunrise to sundown because plants 
perceive light before sunrise and 
after sunset. 

Photoperiods can be created in 
the greenhouse, an already com-
mon practice with poinsettias and 
chrysanthemums. Short days are 
created by pulling black cloth or 
plastic over plants to limit the day 
length. For poinsettias, which are 
short-day plants, black cloth is 
used in northern areas to induce 
flowering. Long days can be cre- 

on flowering of selected perennials 

perennials in flower sell. The 
challenge, of course, is to 
make them flower. Some 

herbaceous perennials present 
no problem—just turn up the 
temperature in the greenhouse 
in the winter or early spring. 
However, many species remain 
vegetative until April or May, 
even if heated. We're finding that 
most of these slow starters are 
actually long-day plants, which 
are signaled to flower when day 
lengths reach or exceed a cer-
tain point known as their critical 
photoperiod. These plants flower 
in response to changes in nat-
ural day lengths. By understand-
ing the critical photoperiod for 
flower induction, growers can 
manipulate photoperiods to 
make plants either vegetative or 
reproductive. 

Photoperiods 
Natural photoperiods vary 

during the year and by latitude. 
Day length is the shortest on 
December 21 and increases until 
June 21; thereafter, it decreases. 
The transition from spring to 
summer—from short days to 
long days—initiates flowering in 
some plants. 

The seasonal fluctuation of 
natural photoperiods becomes 
more dramatic traveling farther 
north. For New Orleans, (30° N 
latitude) perceived day length 
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Asclepias tuberosa 

Campanula carpatica Blue Clips 

Gaillardia x grandiflora Goblin 

Coreopsis verticillata Moonbeam 

Hibiscus x hybrida Disco Belle Mixed 

Gypsophila paniculata Double Snowflake 

Oenothera missouriensis 

Physostegia virginiana Albo 

Lobelia x speciosa Compliment Scarlet 

Salvia x superba Blue Queen 

No repsonse to long days 

Armeria x hybrida Dwarf Ornament Mix 

Armeria lati folio 

Lavendula angustifolia Munstead Dwarf 

Scabiosa columbaria Butterfly Blue 

Veronica longi folio Sunny Border Blue 

Veronica spicata Blue 

Flowering percentage 

NI 

0% flowered 

I to 33% flowered 

, 34 to 66% flowered 

67 to 99% flowered 

100% flowered 

Night 

interruption* 

Recommendation 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

Cold 

treatment** 

N/Y 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

10 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

II/Y 

Yes 

tl/Y 

tlo 

Yes 

Yes 

Yes 

*Yes=4-hour night interruption is recommended, No=no benefit from night interruption. 

—Yes=10 to 15 weeks of cold treatment is recommended, 11/Y=plants respond the same 

way to photoperiod with or without cold, No=cold treatment not recommended. 

Species 

Long days required 

Echinacea purpurea Bravado 

Long days beneficial 
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ated by lighting (greater than 10 
f.c.) either at the end of the day 
(known as day-extension lighting) 
or for several hours during the 
middle of the night (known as 
night-interruption lighting). 
Night-interruption lighting com-
monly is used to keep mums vege-
tative. 

These same techniques can be  

applied to herbaceous 
perennials. A long-day 
plant will remain vegetative 
under short days. The same 
plant will be induced to 
flower when given photope-
riods equal to or longer 
than its critical photope-
riod. Within a given 
species, like mums, for 

COREOPSIS VERTICILLATA 
°MOONBEAM' 

0 WEEKS OF 5°C 
7 WEEKS OF FORCING AT 20°C 

OATLENGTH: HOURS 

C OLORFAS 

STATICE, FRIENDLY YELLOW 
CELOSIA, PINK CANDLE 

Long-lasting color is guaranteed with this trio for both fresh and dried cut flowers. 

A new introduction, Statice Friendly Yellow is deep yellow with open petals 

and grows 18 to 24 inches tall. It displays uniform flowering and has good disease 

tolerance. * Celosia Pink Candle is a new spray type Celosia with long slender 

flower spikes. They're excellent for flower arrangements with very strong stems 

and narrow leaves. The rosy pink color intensifies with cooler temperatures. * 

New for 1994, the unique Gomphrena Bi-color Rose, produces bright rose flowers 

with white centers on sturdy 20 inch stems. Plants are heat and 

drought tolerant and can be sown directly 

into the field. 

AK
A  I 

SINCE 1835 

AMERICAN TAKII, INC.: 301 NATIVIDAD ROAD, SALINAS, CA 93906/TELEPHONE 408-443-4901, FAX 408-443-3976 

Coreopsis verticillata Moonbeam did not flower 
under 12-hour or shorter photoperiods . 

example, there may be different 
critical photoperiods. Be careful 
not to assume that cultivars of the 
same species will respond identi-
cally to the same photoperiod. 

Phototieriod 
experiments 

At Michigan State University 
we are studing photoperiod and 
how it influences flowering of 
many herbaceous perennials. 
Plants were grown in a greenhouse 
at a constant 68F from either 
uncooled plugs or plugs that 
received 15 weeks of 41F. The 
photoperiods were 10, 12, 14, 16 
or 24 hours or a nine-hour day 
with a four-hour night interrup-
tion. Plants were discarded if 
there was no visible bud after 100 
days in the greenhouse. 

A summary of some of the results 
of this experiment is given in the 
table. The recommendations are 
based on the percentage of plants 
that flowered and the time it took 
them to flower. A "Yes" in the cold 
treatment column indicates plants 
either benefit from or require a 
period of cold before forcing. An 
"N/Y" means plants responded to 
photoperiod the same way with or 
without a cold treatment. 

Based on this experiment, 
herbaceous perennials that grow 
in most northern climates can be 
grouped into three categories 
based on photoperiodic effects on 
flowering: obligate long-day, facul-
tative long-day and day-neutral 
plants. An obligate long-day plant 
will not flower without long days 
and then only when the day 
length exceeds its critical pho-
toperiod. For example, Coreopsis 
verticillata Moonbeam did not 
flower under 12-hour or shorter 
photoperiods. All Moonbeam 

GOMPHRENA GLOBOSA, BI-COLOR ROSE 

‘4 
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SALVIA x SUPERBA 
'BLUE QUEEN' 

15 WE 	OF/ 5°C 
5 WEEKS OF F RCIN AT 

DAY 
10 12 1 .  

FLOWERIN 
SO VERONICA LONGIFOLIA 

'SUNNY BORDER BLUE' 
15 WEEKS OF 5°C 

9 WEEKS* OF FORCING AT 20°C 

DAYLENGTH: HOU 
10 12  14 1 
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Many Select Varieties 

:; 	 Call or write for 
more information: '.4 ....., 

BLOOMING NURSERY, INC. 
3839 S.W. Golf Course Rd., Cornelius, OR 97113 

(503) 357-2904 • 1-800-257-0719 • Fax: (503) 357-2932 
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"Quality Growing Clematis" 
Our Clematis are not dormant roots, but are strong growing plants when you 
receive them. Staked and a descriptive color picture label in each 21/2" deep 
"Nu-Pot." By ordering our Clematis you are assured of 100% live growing 
plants. You'll find the most heavily rooted Clematis in the business! 

Write for our 1996 
Clematis list with 
over 100 large and 
small flowering va-
rieties or contact 
your favorite 
broker. 

<St 

off/atis  
Clematis Specialists 

420 S.W. 10TH STREET • P.O. BOX 366 • FARIBAULT. MN  55021 
PHONE 507-334-8404 	 FAX 507-334-0485 

Salvia x superba Blue Queen is a facultative 
long-day plant: After cold treatment, plants 
flower under all photoperiods but long days 
accelerate flowering. 

plants grown under photoperiods 
of at least 14 hours or night inter-
ruption flowered uniformly. 

Facultative long-day plants 
flower under short days but more 
rapidly under long days. Long days 

thus are beneficial, but not 
required, for flowering. An 
example of a facultative 
long-clay plant is Salvia x 
superba Blue Queen. After a 
period of cold treatment, 
plants flower upon exposure 
to warm tempera- 
tures. 	However, 
plants flower faster as 
the duration of the 
photoperiod 
increases. Plants 
averaged 58 days to 
flower under 10-hour 

photoperiods but only 30 
days under photoperiods of 
at least 16 hours or night 
interruption. 

Day-neutral plants flower 
regardless of photoperiod at 
the same time; long days are 
not beneficial. An example 
of a day-neutral plant is Veronica 
longifolia Sunny Border Blue. 
Veronica longifolia relies on other 

environmental signals to initiate 
flowering, such as warm tempera-
tures following exposure to a 
period of cold treatment. 

Although there is no clear-cut 
division between short and long 
days, the long-day plants in this 

Veronica longifolia Sunny Border Blue flowers. 
when temperatures are warm following a cold 
period without being influenced by day length. 

Bench Mesh 
The durable low-cost 
top for greenhouse 
benches. 

• Perfect for fixed or 
rolling benches 

• Long lasting 
• Strong 
• Low cost 
• 98% open space 
• Convenient sizes 
• Hot dip galvanized 

after welding 
• Also in vinyl coated 

IIII1Bench 
111111Mesh 
Bartlett Bench & Wire, Inc. 
P.O. Box 298, Rt. 97 
Friendship, ME 04547 
207-354-6960 / FAX 354-0331 

Write in No. 204 

Write in No. 323 
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Although there 
is no clear-cut 

division between 
short and long 
days, the long-day 
plants in this study 
normally remained 
vegetative when 
there were fewer 
than 12 hours of 
light per day. 

equally effective as a long-day 
extension because the critical 
night length is not reached. To 
keep an obligate long-day plant 
vegetative, the uninterrupted 
duration of darkness must exceed 
some value, usually 12 to 14 hours 
for many perennials. 

Photoperiod is just one envi-
ronmental signal that initiates 
flowering of herbaceous perenni-
als. Some perennials require only 
inductive photoperiods and warm 
temperatures to flower. Others 
have one or more requirements 
that must be met. For example, 
some species have a juvenile stage 
during which plants will not 
respond to flower-inductive condi-
tions until they grow a certain 
number of leaves (or nodes). Fur-
thermore, many plants require or 
benefit from a period of cold 
before forcing under warm tem-
peratures. 

As these flowering components 
are discovered, they can be inte-
grated to forma schedule for bring-
ing a given species into flower. As 
schedules are developed, perennial 
growers will be able to bring a wide 
range of perennials to flower on 
any desired date. In the meantime, 
the table provides pertinent pho-
toperiod information for bringing 
selected herbaceous perennials 
into floWer. 	 0 

Erik S. Runkle is a graduate stu-
dent working on his master's 
degree; Arthur C. Cameron, Royal 
D. Heins and William H. Carlson 
are prqlessors, Z lichigan State Uni-
VerSity, East Lansing. 

We Dont Want To Grow 
Everything. Jusf. 

Everything You Want. 
With over a million square feet of growing 

space, it's tempting to offer every variety of 
starter plant under the sun. But we limit our-
selves to merely the best cultivars. Call toll 
free, 1-800-233-0285. 
©1994 Green Leaf Ent., Inc., 17 West Main Street, Leola PA 17540 Phone: 717-656-2606 Fax: 717-6564165 

QUALITY 
PLUG MIX 

WHO USES HECO PLUG MIX??? 
One of the largest plug producers, Natural Beauty of Florida and 
Greiling Farms of Denmark, Wisconsin, have been using our 
specially formulated Heco Plug Mix since its development. 

The Reason? Consistency and High Quality. 

Heco Plug Mix like all Heco mixes, is produced from carefully 
selected brick-cut Canadian sphagnum peat moss, finely 
screened for better, more uniform structure. Our high-quality 
wetting agent, which stays active for 12 months, is now added 
to all Heco growing mediums. 

Now No Ammonium Nitrate Added_ 

If you are looking for the best plug mix, 
at reasonable prices, call us toll free 

1-800-323-7638 

J-M TRADING CORP. 
241 Frontage Rd. Suite #47 

Burr Ridge, IL 60521 
708-655-3305 

Write in No. 332 

Write in No. 329 
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A long-clay plant actually per-
ceives the duration of darkness, 
not light, in each 24-hour cycle. 
An obligate long-day plant flowers 
only when the uninterrupted 
duration of darkness is less than a 
critical value. Short day with 
night-interruption lighting is 

study normally remained vegeta-
tive when there were fewer than 
12 hours of light per day. They all 
flowered quickly when there were 
more than 14 or 15 hours of light 
per day. Few long-day plants flow-
ered with 12 hours of light per day 
and those that did took longer. 


