Crops

by PAUL FISHER

and ROYAL HEINS COUNT ON YO“R

NE of the greatest challenges

for Easter lily producers is to EA TE R LI L R P
manage greenhouse tempera-

ture so that the crop flowers in time

for Easter sales. Since Easter falls on ; > 2

a different date every year, and bulbs ~ Leaf number graphical tracking on Easter lilies can help

differ depending on the field condi- you better time your crop.

tions in which they were grown, there

is no “growing recipe” or “average

year” for comparison. The growing
strategy, therefore, must be dynamic.

In this article, we’ll describe leaf
number graphical tracking, a new Doy Eatsrm viiihie oad
technique to help you monitor and
schedule your Easter lily crop. With
this technique, you can see whether 60 ‘ |
development toward the visible bud S R S OO SRS T
stage is on track, and you can receive 50 =t Bl
a recommendation for the average
temperature needed to reach the de-
sired visible-bud date. You can also
combine this tool with others, includ-
ing “isopleth” charts (described in this
article), to help you make temperature
set-point decisions.

Leaf number graphical tracking was {
developed as part of the Greenhouse 0:83 ==t . 7,
CARE System, a computer program o LA I e B A el
for height control and scheduling of 5l P B A
potted plants. The technique was test- 1/20 1/30 2/9  2/19  3/1
ed during the spring 1994 Easter lily o2

Figure 1

Easter lily leaf number graphical tracking
Crop name: Test Crop
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production season. (For more infor- An example of a leaf number graphical tracking chart.
mation on CARE, see the November

'93 GREENHOUSE GROWER, page  [Figure 2 Easter lily leaf number graphical tracking
20.) You can use the graphical track- Crop name:
ing technique on a computer if you
purchase the Greenhouse CARE Sys- : -50 __-40 30
tem program, or you can make your ]
own charts on paper using the tem-
plate included in this article.
Here are the 10 steps needed to

track leaf number, using the crop in
Figure 1 as an example.

Days before visible bud

Set the target visible bud (VB)
date. Visible bud provides a mile-
stone to help you keep crop timing on
track. VB is defined as the time when
you can look down on a plant without
moving any leaves and see at least - 5 _ 2
one flower bud. T 57 1 7 eE ‘»’jy_i' ,fj';_o‘.' ek mh"e“;] T
If you aim for VB to occur 35 days = LoV 68 . 7o - 80
before flowering using the leaf-count- L

50

Total unfolded leaf number
Leaves still to unfold

0:85 f »2 leaves/day
et = 70

ing technique, you are likely to meet

: A template for making your own leaf number graphical tracking chart.
your market date on time. For the ex-
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hanging baskets,
cover pots,

azalea pots,
standard poits,
saucers,
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nursery containers,
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accessories,
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all right atthe
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ample in Figure 1, we aimed to flower
the crop on April 5, so we set a target
VB date of March 1.

Visible bud occurs after nearly all
leaves have unfolded (bent over), the
rate of leaf unfolding being deter-
mined by average temperature. A leaf
is defined as unfolded when the leaf
tip is bent over 45° or more; leaf un-
folding rate is the number of leaves
that unfold per day.

Identify when the crop reaches
flower bud initiation (FBI). After
about 20 leaves have unfolded, re-
move all the leaves from 3-5 plants
from each bulb source twice weekly.
Check whether you can see flower
buds, and count the leaves.

To dissect a plant, you first need to
count all the unfolded leaves, and
write down the number. Then remove
and count all remaining leaves, using
a needle to help remove the small
scale-like leaves near the top of the
stem. When nearly all leaves have
been removed, use a magnifying glass
to remove the rest of the tiny leaves
and to check for flower buds. The
buds will be about '/; of an inch or
less in diameter at the FBI stage.
When you see flower buds on all 3-5
plants, the crop has reached FBI and
you can stop plant dissections. The
crop in Figure 1 reached FBI on Janu-
ary 24.

Calculate the average number of
leaves unfolded at FBI. Average the
unfolded leaf number of your dissect-
ed plants. In Figure 1, an average of
26 leaves had unfolded for the three
dissected plants at FBI.

Estimate the number of leaves to
unfold by visible bud. At visible bud,
about five leaves will still need to un-
fold, if you define an unfolded leaf as
45° bent over at the leaf tip. Thus, the
number of leaves to unfold between
FBI and VB is the total number of
leaves not unfolded at FBI minus five
leaves.

For example, the crop in Figure |
has an average of 75 total leaves. If
we subtract the 26 unfolded leaves at
FBI, the total leaves not unfolded at
FBI equals 49, and 40-5 = 44; so, 44
leaves should unfold between FBI and
VB. It is worthwhile to dissect anoth-
er three plants about 20 days before
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VB to check your estimate of the
number of leaves still to unfold. You
can also estimate your bud count
when you do the second dissection.

Draw the target curve on the
graph. You can see the solid line in
Figure 1 runs from FBI on 1-24 to VB
on 3-1 along the horizontal x-axis,
and from 26 leaves at FBI to 70
leaves at VB on the vertical y-axis.
This is the target line for comparison
against actual leaf number.

For your crop, you need to write in
the actual leaf number on the left side
of the graph shown in Figure 2, and
then work down in increments of 10
leaves from the total leaf number
minus five leaves at the top of the y-
axis. You also need to enter the date
on the bottom of the graph, working
back from VB to FBI in increments of
10 days.

The target line shows the average
leaf-unfolding rate needed from FBI
to VB (about 1.2 leaves/day), and the
desired average temperature (57°F) to
achieve this rate. Look along the diag-
onal dotted lines back to the bottom
left of the graph to see the leaf-un-

folding rate and temperature. The re-
quired leaf-unfolding rate to reach VB
can be read off the graph, or can be
calculated using this equation:

leaf unfolding rate =

leaf number still to unfold
by visible bud

days to visible bud

So, in Figure 1, the leaf unfolding
rate is 44 leaves/36 days = (approxi-
mately) 1.2 leaves/day.

Monitor actual leaf number. After
FBI, begin counting actual leaf num-
ber on five plants per crop twice
weekly. Because there is some subjec-
tivity to leaf counting, it is important
that the same person measures the
same group of plants each time.

Many growers find it is convenient
to put a string loop about 2 inches in
diameter around the leaves yet to un-
fold. So when they return to count a
few days later, all the newly unfolded
leaves are inside the loop, and they

can simply count these leaves and
move the loop up the plant.

Plot the actual leaf number on the
graph. Enter onto the graph the aver-
age leaf number for each measure-
ment date, and join this point with a
line to the last measurement point. In
Figure 1, you can see that leal number
was measured about every 2-3 days.

Read the required average tem-
perature from the graph. Warm
weather, changes in light conditions,
or other factors may cause the actual
leaf number to deviate from the target,
even if the environmental computer is
set for the required average tempera-
ture (e.g., 57°F).

If actual leaf number is above the
target curve, as occurred on February
16 in Figure 1, you need to cool down
temperatures to reduce the leaf-un-
folding rate. You can read the required
leaf-unfolding rate and temperature
from the bottom left of the chart,
based on where the measurement
point lies with respect to the diagonal
dotted lines (0.85 and 50°F, respec-
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Cleary’s 3336 is a Systemic Fungicide formulated for the prevention
and control of most diseases which infect Bedding Plants, Bulbs,
Flowering Crops, Woody Ornamentals, Conifers and Shade Trees.
Cleary’s 3336 can be used as a Foliar Spray, Drench Treatment or

Cleary's 3336 is recommended for controlling pathogens and
diseases such as Anthracnose, Ascochyta Blight, Black Spot,
Botrytis, Cylindrocladium, Fusarium, Leaf Spots, Ovulinia, Powdery
Mildew, Penicillium, Sclerotinia, Thielaviopsis plus many others.
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Cleary's 3336 is available in two easy to use formulations:

Cleary's 3336WP is a wettable powder enclosed in our WATER
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Simply tear open foil pouch and drop the premeasured
bags in water according to instructions. It's as easy as
that — no mess, no exposure, no container disposal.
Cleary's 3336F is a flowable liquid suspension which
offers a fine particle size for uniform distribution and
availability to the plant. It is available in convenient quart,
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ECONOMICAL
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soluble bags) and continues to be as economical as other
systemic fungicides.
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instructions and rates before mixing.

To learn the name of your nearest distributor, call
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1-800-524-1663 (West of Mississippl)
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tively, for February
actual leaf number is below the curve,
you can use the graph to help decide
how much you need to warm up tem-
peratures to increase the leaf unfold-
ing rate.

We do not recommend average tem-
peratures above 75°F or below 50°F,
since crop quality may be affected. As
you approach the last week toward
VB, treat the recommendations from
the graphical track graph with cau-
tion, because slight errors in leaf

7). Conversely, if

counting can cause extreme tempera-
ture recommendations.

Use isopleth charts to decide on
day and night set-points. Once you
have decided on an average 24-hour
temperature for your crop, the next
decision is what combination of day
and night temperatures will best
achieve this average.

Figure 3 shows an isopleth chart

that indicates various combinations of

GLORIDA PLANT GROWERS COOPERATIVE

s

1-800-327-6959
COLOR BROCHURE s

o 53 TPIE

BOOTHS 305-307

For Details Circle No. 45 on Postcard

£T DeltaTSystems

Helps Prevent..

%  Plant Thermal Shock
& Plant Spotting
&  Plant Disease

M Freezing

Call Gor The Facts
Dnee Quotations!

£T Delta T Systems

540 So. Andreasen Drive
Escondido, CA 92029-1916

1-800-552-5058

620 Planter Box

LANDMARK

The growing
difference.

Your complete source for quality,
technologically-advanced thermo
formed products for all your
growing needs.

[ ]

Try Landmark today! And see
what money savings, easy-to-use
products and quality service can
do for you and your business.

g

1183 Home Avenue, Akron, Ohio 44310
(216) 630-9334 ® FAX (216) 630-9678

our products are made with

Prime o Reegyeled” osins, anc are recyclable CB')

HIPB

For Details Circle No. 58 on Postcard
42

For Details Circle No. 43 on Postcard

Figure 3
Lily leaf-unfolding rate — 10-hour day
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An isopleth chart showing different
combinations of day and night tem-
peratures for a given leaf-unfolding
rate, assuming a 10-hour day length.

day and night temperatures that result
in a given leal unfolding rate and av-
erage temperature, assuming a 10-
hour day length. High day and cool
night temperatures, or a positive DIF
(DIF equals day minus night tempera-
ture), result in taller plants than crops
grown under warm nights and cool
days, or a negative DIF.

The height of your plants, therefore,
is also important when you are choos-
ing temperature set-points. If you are
graphically tracking plant height, this
will help you decide whether you
should use a negative or positive DIF:
Negative DIF is best if plants are
taller than desired, whereas positive
DIF promotes stem elongation.

At visible bud, change to other
grower tools. Leaf number graphical
tracking is only useful up to VB.
Once the crop is at VB, base your av-
erage temperatures on the number of
days from VB to flower, and later on
bud length using a bud meter.

Figure 2 shows an empty template
on which you can draw your graphical
tracking curves for other crops. Copy
it and make a separate graphical track
curve for each of your crops. (If you
would like a larger copy of Figures 2
and/or 3, please contact GREEN-
HOUSE GROWER.)

We hope you find this a useful addi-
tion to your Easter lily tools. GG

About the authors: Paul Fisher is a graduate
assistant, and Dr. Royal Heins is professor, De-
partment of Horticulture, Michigan State Uni-
versity, East Lansing, MI 48824.

December 1994 / Greenhouse Grower




