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While average
daily tem-
perature in-
fluences how
fast lilies
grow, the dif-
ference be-
tween day
and night
temperatures
affects the
way they
look.

Graphical
tracking is a
procedure
used through-
out develop-
ment where
actual plant
height is plot-
ted and com-

pared with
desired plant
height.
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TRACKING EASTER LILY HEIGHT
WITH GRAPHS

Easter lily response to temperature during forcing

Royal Heins, John Erwin, Meriam Karlsson, Robert Berghage,William Carlson
and John Biernbaum

Reprinted from: Greenhouse Grower 6(9):32-37.

Timing and height - how can you control these two
vital elements in producing potted plants? At Michi-
gan State we’ve researched the effects of light and
temperature on lily, chrysanthemum and poinsettia
timing and height. The result is a system called
“graphical tracking” which shows you how to ma-
nipulate temperature to get your crops to bloom on
time at the height you want,

The key to making this system work is knowing
your crop’s specific reactions to temperature. Lil-
ies, for example, react differently depending on their
stage of development. Before visible bud, their leaf
unfolding is directly proportional to increases in av-
erage daily temperature. After visible bud, how-
ever, this is no longer true. Instead, the higher the
initial average daily temperature, the less it helps to
increase the temperature further

While average daily temperature influences how fast
lilies grow, the difference between day and night
temperatures affects the way they look. Warm days
with cool nights produce tall plants with upright
leaves; cool days with warm nights produce short
plants with horizontal or downward curling leaves.

What is an “isopleth plot’”?

“Isopleth” means “‘equal quantity”. An isopleth plot
is a graph that shows how two variables relate to a
constant quantity of another variable. A contour
map which shows lines of equal elevation is an ex-
ample of an isopleth plot. Our isopleth plots show
which day and night temperatures result in the same
rate of lily development,

Figures 1a and 1b show combinations of day and
night temperatures which result in the same rate of
leaf unfolding (Figure 1a for a 10-hour day and Fig-
ure 1b for an 11-hour day). Figure 2 shows combi-
nations of day and night temperature that result in
the same number of days from visible bud to flower

Some of these temperature combinations will pro-
duce tall plants (warm days/cool nights) and other

combinations will produce short plants (cool days/
warm nights).

What can “graphical tracking” do for you?

Graphical tracking is a procedure used through-
out development where actual plant height is plot-
ted and compared with desired plant height.

This article will explain how to construct a graph
like the one shown in Figure 3 showing the “track-
ing window”. This “window” represents where
your plants should be if they are to bloom on time
at the desired height. If their actual measurements
do not fall in the *“tracking window”, you can ad-
just their development by means of temperature
changes - or growth regulator applications.

To construct the “tracking window” graph, draw
a graph like the one shown in Figure 3, with height
up the side and days to flower across the bottom.
Let’s assume that you need your lilies ready for
shipping by April 1 and the final desired lily height
is 22” to 24”. (Subtract 6” for the pot, leaving
16” to 18" actual plant height.) We know from
experience that a lily typically doubles in height
from visible bud to flower, so visible bud heigh
should be 50% of final height or 8" or 9" (14” to
15" including the pot). Connect your beginning
height (0" with these desired minimum and maxi-
mum heights at visible bud and flower tc form
your “tracking window”.

From emergence to flower initiation, we recom-
mend growing lilies at 620 to 650F (170 to 180C)
soil temperature, with constant air temperature a
degree or two warmer. Keep day and night tem-
peratures about the same.

Around the beginning of February, you should be
able to count the leaves and figure out how may
are yet to unfurl.

Divide the number of leaves yet to unfurl into the
number of days before your projected visible buc
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Lily leaf unfolding rate — 10 hour day
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Figure la. Isopleth plost of lily leaf unfolding rates for a 10-hour day and a
14-hour night.

Lily leaf unfolding rate — 11 hour day
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Figure 1b. Isopleth plots of leaf unfolding rates for an 11-hour day and 13-
hour night.

date to get the num-
ber of leaves that
must unfurl each
day to meet that
deadline. Let'’s as-
sume it's 1.6 leaves.

Check Figure 1a to
find all the combi-
nations of day and
night temperatures
which will unfold
1.6 leaves per day.
Pick out a day tem-
perature and draw a
horizontal line to the
1.6 line; the night
temperature directly
below the point
where those lines
cross is the corre-
sponding night tem-
perature.

InJanuary and early
February, when
days are short, use
the 10-hour-day
graph (Figure 1a); in
mid to late February,
when the days are
longer, use the 11-
hour-day (Figure
1b).

Measure the height

of your plants every
4 to 5 days to see if
they are within your
“tracking window".
Remember that
warm days with
cooler nights pro-
duce tall plants and
cool days with
warmer nights pro-
duce short plants. If
your plants are too
tall, choose a cooler
day/warmer night
combination of tem-
peratures; if they're
too short, choose a
warmer day/cooler
night combination.
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From emer-
gence to
flower initia-
tion, we rec-
ommend
growing lilies
at 620 to
650F (170 to
180C) soil
temperature,
with con-
stant air
temperature
a degree or
two warmer.

Around the
beginning of
February, you
should be
able to count
the leaves
and figure out
how may are
yet to unfurl.

Divide the
number of
leaves yet to
unfurl into
the number of
days before
your pro-
jected visible
bud date to
get the num-
ber of leaves
that must un-
furl each day
to meet that
deadline
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Measure the
height of
your plants
every 4 to §
days to see if
they are
within your
“tracking win-
dow”.

The more ex-
treme the dif-

ferences in
day and night
tempera-
tures, the

more extreme
the effect in

stretching or
slowing down
the elonga-
tion of your
plants.

After lilies
reach visible
bud, use the
isopleth plot
shown in Fig-
ure 2, show-
ing number it

days from
visible bud to
flower.
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Figure 2. Isopleth plots of time from visible bud to flower for Easter lilics,
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SRELAL (130C night and 180C
day). This increased the
stem elongation while
keeping the leaf unfold-
ing rate ata constant 1.3

leaves per day.
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On February 17, the

grower chose to increase
leaf unfolding rateto 1.5
leaves per day, by adjust-
ing the temperatures to
650F night and 600F day;
(180C night and 15.50C
day). He maintained this
temperature past visible
bud and then increased it
twice more to hasten de-
velopment.
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The more extreme the differences in day and night
temperatures, the more extreme the eflcet in stretch-
ing or slowing down the elongation of your plants.
However, as long as you choose one of the combi-
nations along that same 1.6-leaves-per-day line,
your lilies will stay on your desired growing sched-
ule.

After lilies reach visible bud, use the isopleth plot
shown in Figure 2, showing number if days [rom
visible bud to flower. Kecp measuring your plants
and adjust your temperatures as you did before, if
your plants are too tall or 100 short for the “tracking
window™.

How does it work?

Figure 4 shows an actual example of graphical track-
ing in a commercial greenhouse, Before flower ini-
tiation, plants were grown at 620F (16.50C) both
day and night. On January 27, the grower noticed
that his plants were getting too tall for the “tracking
window" and chose a warmer night/cooler day com-
bination of temperatures (63°F night and 530F day;
170C night and 120C day). Stem elongation de-
creased dramatically.

On February 10, the grower became concerned that
the plants would soon drop bclow the “tracking
window™”, so he adjusted the temperatures in the

lowed this grower to pro-
ducc his lilies on time, and at the desired height -
without the use of growth regulators.

Growth Regulators

Not all lily growers have light and outdoor tem-
perature conditions that allow precise temperature
control throughout lily development. If you cant
keep your lilies in the “tracking window” by
means of temperature control alone, growth re-
tardants may be necessary.

When using the growth retardantA-Rest, keep in
mind that its eflectiveness decreases under cool
day/warm night conditions and increases unde!
warm day/cool night conditions. So if you are
combining A-Rest with the shortening effect of
cool day/warm night conditions, keep in mind tha
these temperature conditions reduce the effective-
ness and bencfit of A-Rest.

These are the tools

Any procedure you apply to your plants - from
basic watering on up to these more “scientific”
procedures - is just another tool to help you con-
trol your crops. Once you understand how a tool
works, it can make your work easier - and that
goes for “isopleth plots™ and “graphical tracking”,
100.
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Figure 4. Example application of graphical tracking to a lily crop. Actual plant height is plotted and
compared to the desired height shown in the "tracking window",
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