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Height Control
Of Mid-Century Hybrid Lilies
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Department of Plant & Soil Science

Southern Illinois University, Carbondale

Potted hybrid garden lilies with their multicolored
flowers have good commercial potential as potted
plants, if height can be controlled. Tall potted lilies have
marked internode elongation, can become top heavy
and may have short basal leaves which make them un
sightly. The use of growth retardants can result in short
hybrid lilies and should offer attractive potted plants
which may ultimately be transplanted into gardens.

The objectives of this research were: (1) to com
pare various application methods of ancymidol (A-Rest)
(a growth retardant) on mid-century hybrid lilies for their
height control, and (2) to determine the most effective
concentrations of ancymidol for each application
method.

Materials and Methods
A. Plant Materials. This experiment was con

ducted twice at the Southern Illinois University, Hor
ticulture Research Center Greenhouse, starting Feb. 1
until approximately mid-May, in 1981 and 1982. Four
cultivars of mid-century hybrid lilies were used in each
experiment, with two of them being common in each ex
periment (see Table 1).

Table 1. Cultivars of mid-century hybrid lilies studied
in 1981 and 1982.

Experiment I
(bulbs 13-15 cm)

Experiment II
(bulbs 15-17 cm)

1. 'Connecticut Lemon Glow' 'Connecticut Lemon Glow'
2. 'Sunkissed' 'Sunkissed'
3. 'Charisma' 'LoveSong'
4. 'Enchantment' 'Sunray'

The pre-cooled bulbs were shipped by Geo. J. Ball
Seed Co., and were stored at 43 °F (±2°) for 2-3
weeks prior to treatment.

B. Chemicals and Treatments.

EXPERIMENT I. The growth regulator used was an
cymidol1 (A-Rest) at the following 5 concentrations: 0
(control), 5, 10, 50, and 100 ppm. It was applied to the
plants by the following methods:

1. Regular Bulb Soak (BS) involved immersion of
the bulbs in the chemical for 1 hour (BS-1 h) or 12
hours (BS-12 h). The bulbs were placed in beakers.
The chemical solution containing 1 of the 5 levels of an
cymidol was then poured into the beaker surrounding all
surface areas of the bulbs, and they were immediately
timed for proper duration.

2. Vacuum Bulb Soak (VS) involved immersion of
the bulbs in the chemical solution containing 1 of the 5
levels of ancymidol for 30 minutes (VS-30 m) or 60
minutes (VS-60 m), while under vacuum of less than 1

mm mercury tension. The bulbs receiving this treatment
were also treated in the same manner as the Regular
Bulb Soak method, except that they were placed under
vacuum immediately. A Vertis Freeze-drier held at room
temperature was used to create the vacuum around the
beakers. The bulbs were timed exactly at the moment
the vacuum pump was started. When the bulbs had
received the proper treatment, they were removed for
planting.

3. Foliar Spray (FS). This treatment was applied at a
later stage of development when plants were approx
imately 4-6 in. tall. It included coverage of plants with
ancymidol at 1 of the 5 concentrations until run-off. For
each plant being sprayed, a piece of plastic was wrap
ped around the pot and the stem, covering the soil sur
face so the excess chemical run-off would not drain into

the pot and the growing medium.
4. Soil Drench (SD). This treatment was also ap

plied at a later stage of development when plants were
4-6 in. tall. For this method, 50 ml of the chemical solu
tion at 1 of the 5 levels of ancymidol was poured into
the growing medium.

EXPERIMENT II. The presoaking treatments of the
bulbs took place in the same laboratories as in Experi
ment I, on Jan. 31, 1982. The growth retardant used
was also the same as in Experiment I at the following 4
concentrations: 0 (control), 10, 25, and 50 ppm. It was
applied to the bulbs by the following methods:

1. Regular Bulb Soak (BS) as mentioned in Experi
ment I for 112 hour (BS-30 m), 1 hour (BS-1 h), and 12
hours (BS-12 h).

2. Vacuum Bulb Soak (VS) as mentioned in Experi
ment Ifor 1 minute (VS-1 m), 10 minutes (VS-10 m), 30
minutes (VS-30 m), and 60 minutes (VS-60 m).

All laboratory procedures and applications were
performed in the same manner as in Experiment I. There
were also 3 replications in this experiment which did not
receive any soaking or vacuum soaking treatments.
They were just planted to observe any possible dif
ferences between them and the bulbs which received

the treatments in water (0 ppm).
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C. Culture. One bulb was planted per container,
although many of the bulbs had more than 1 growing

£ point. Four-inch standard plastic pots were used in Ex-
^^ periment I, whereas in Experiment II 5-inch standard

plastic pots were used. Except for the pot size, all
cultural practices in both experiments were identical.

The growing medium used was Pro-Mix BX2. Plants
were forced and grown under natural photoperiods at a
night temperature of 59-65 °F, with day temperatures
10 to 15 degrees higher. The benches were orienfed
east to west.

Plants were watered 2 to 3 times weekly, accord
ing to the dryness of the soil surface. They were also
fertilized weekly with. 200 ppm N from
Peter's 320-20-20 (N, P205,K20). Twenty-four hours
after planting, the bulbs received 100 ml per pot of
Dexon 35% WP at 0.6 g 1~1, and terraclor 75% WP
at 1.2-1.8 g 1_1 fordisease prevention.

Results and Discussion
The results from 2 consecutive years of ex

periments showed that mid-century hybrid lilies were
promising for their adaptation to pot culture. Ancymidol
has been an effective growth retardant in reducing lily
height. Using these soaking methods, A-Rest can be
used more efficiently and results in more uniformity
within the cultivars than foliar sprays or soil drenches.
The optimal rates of ancymidol in these experiments
(25 and 50 ppm) applied by the BS-30 m and VS-1 m
methods to the cultivars resulted in plants that were
shorter (attained a height of 12-14 in.) than the non-
treated ones (attained a height of 19-21 in.) with poten
tially better marketability. Foliar sprays and soil dren
ches were not nearly as effective as the soaking
treatments.

In general, the soaking methods that involved the
longest exposure to ancymidol, especially at higher
concentrations, were the ones that caused the most
adverse effects; e.g., the BS-12 h method significantly
delayed emergence of 'Charisma' and 'LoveSong' up to

2 days, delayed flowering of 'LoveSong' up to 4 days,
and caused a significant reduction in the number of
flowers of 'Sunkissed'. No such effects were caused by
the VS-1 m method. Higher concentrations of an
cymidol such as 50 ppm, applied by some of the BS or
VS methods, caused the following effects: (1) delayed
emergence of 'Connecticut Lemon Glow', 'Sunkissed'
and 'Sunray' 5 to 8 days; and (2) delayed flowering up
to 7 days in 'Enchantment' and 'Sunkissed', 5 days in
'Sunray', and 3 days in 'Connecticut Lemon Glow'.
However, 50 and 100 ppm in Experiment I, and 50
ppm ancymidol in Experiment II, resulted in the greatest
height reduction (miniature plants which were 2-5 in.
tall). Vacuum soaks and bulb soaks generally resulted in

(^

1 Manufactured by ElancoProducts Co., a division of Eli Lilly &Co.,
Indianapolis, IN 46206.

2 Manufactured by Premier Brands, Inc., New Rochelle, NY.
3 W.R. Grace &Co., Cambridge, MA

similar height reductions, except the BS-12 h method,
which caused plants to be significantly shorter than
other application methods. Experimental data indicated
no evidence for delayed emergence or flowering, or
reduction of flower number in cultivarswhen ancymidol
was applied by the short exposures of VS-1 m or BS-30
m.

The results from these experiments are encourag
ing in that they indicate height control of mid-century
hybrid lilies can be achieved by soaking the bulbs in
aqueous solutions of 25-50 ppm ancymidol for 30
minutes, or for 1 minute while under vacuum. Usingthe
vacuum soak method requires a vacuum pump which
probably would have to be purchased by the grower.
Those commercial producers who ship the pre-cooled
lily bulbs to growers every year mayconsider trying this
new rapid method and pre-treat their bulbs prior to ship
ment, but perhaps may need to increase the price of
their "treated" bulbs.

In general, cultivars reacted somewhat differently
to ancymidol concentrations. The time of emergence,
number of aays to flowering, number of flowers, height
and most other measured parameters have been
variable in different cultivars, sometimes even within the
same cultivar, from year to year, under different cultural
and climatic conditions. Therefore, growers should be
careful in selecting cultivars or planting dates for timing
emergence and flowering. The final flowering and sales
dates may be manipulated by the growers in programm
ing and based on the Easter lily program for forcing.
Variability in maturity by 1 week would probably be ac
ceptable.

There could be more than one expected sale date
for mid-century hybrid lilies as pot plants as opposed to
just Easter Sunday for Easter lilies. Because of the at
tractiveness of these hybrid lilies, they may be sold for
any holiday or any other special occasions such as
Mother's Day.

Conclusions
Although heights vary among cultivars, in general,

we feel that the optimum heights for marketing them as
pot plants should be 6-8 in. when grown in 4-inch pots,
and 10-14 in. when grown in 5-inch pots which can be
achieved when 25 or 50 ppm ancymidol is applied to
the bulbs by soaking them in aqueous solutions of the
chemical for 30 minutes, or 1 minute while under
vacuum. These methods may provide the following ad
vantages compared to soil drenches or foliar sprays: (1)
they are time and labor saving; (2) better insurance of
uniform chemical uptake is attained; (3) a large number
of bulbs can quickly be treated and packed at once; (4)
there is less waste of the chemical solution; (5) no fur
ther chemical treatments would be necessary by the
grower; and (6) it is possible to reuse the excess
chemical which is left in the container after the treat

ment.

(EDITOR'S NOTE: The research reported in this ar-
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tide was supported, in part, by funds from the I.S.F.A.
Research Fund. As many of you know, Dr. G.D. Coorts,
one of the authors, is now a dean In agriculture at Ten
nessee Technical Univ., Cookeville, TN.)

"Are You All Wet?"
Bill Rhymes

Mallinckrodt, Inc., Shelby, NC

Imagine, if you will, the mouth of the mighty
Mississippi River as it empties into the Gulf of Mexico.
While there is a main channel where most of the ship
ping moves, the river has broken up into many chan
nels, all emptying into the Gulf. There is much marsh
land and even completely dry land between these chan
nels of water. Now, imagine a golf green, a garden, a
flower bed or your yard, with rain or irrigation water fall
ing on it. This water also channels down through the
soil. There are wet areas, damp areas and completely
dry areas.

When a soil or other growing medium wets slowly
or nonuniformly, it is due to the physical properties of
the soil as well as the water. Hydrophobic ("dread" of
water) organic components of soil and a preponderance
of capillary pore space combine to restrict the rate of
water movement into such soils. Water's high surface
tension, due to strong cohesive forces, restricts move
ment into capillary pore spaces. The same physical
forces that delay water movement into hydrophobic
growing media or cause localized dry spots in turf also
restrict or delay water movement out of wet spots,
assuming the excess water has someplace to go.

The solution to both dry spots and wet spots is to
increase the rate of watermovement by providing a link
between hydrophobic soil (or media) and water.
Surface-active agents (surfactants) sold as soilwetting
agents should do several things: (1) decrease water's
surface tension; (2) facilitate water movement intodry
soils; (3) remain adsorbed onto the soil colloids after
drying to cause rewetting; (4) facilitate drainage from
areas prone to stay wet; and (5) have a wide safety
margin on plant material.

Perhaps no other type of product used in turf and
ornamental industries causes as much confusion and
misunderstanding as surfactants. Such names as
detergent, dispersant, wetting or rewetting agent,
penetrant, cleaner, spreading agent and emulsifier most
often describe the action or result desired but are not
descriptive when distinguishing one from another. For
instance, a detergent isalsoan effective wetting agent.

Rather than belabor these names, it is sufficient for
the professional turf and ornamental manager to
recognize those products developed for wetting soil/
artifical growth media. Have you attendedanymajor turf
orornamental trade shows recently? If so, youprobably
saw or were told about several soil wetting agents and
why a particular one was the "best on the market."

Should you use one, and if so, which one and why?
Here are some guidelines:

1. Don't buy water. Many products have very little ^
active ingredients in them (some as low as 5%) and
the rest is water. Initial cost per gallon is low, but
they may not last but a few days in the soil.

2. Buy one that is all-wetting agent, i.e., 100% active
ingredient. These are by far the most economical as
only 1 or 2 applications are needed per growing
season.

3. Buy one that has a history of success and con
sistently ranks at the top in university and experi
ment station tests.

4. Talk to other superintendents and growers. Many
are using these good products and they'll be glad to
tell you why they do and their product of choice.

5. When using, soil wetting agents must be watered in
well (using a liquid type) or uniformly mixed with the
soH (using a granular type). They can be phytotoxic
if left on leaf surfaces.

Here are some benefits to you from using a good
soil wetting agent:

ORNAMENTALS — Flower Crops. (A) Prevents
plant loss under dry or wet conditions; (B) Treated soils
(or soilless mixes) wet rapidly — less runoff; &(C) Wets
and drains the root zone uniformly.

Lastly, we generally think of the major benefit of
using a good soil wetting agent as better use of ^
available water. This does happen. However, of equal
or perhaps greater benefit is that other chemical soil ad
ditives are uniformly distributed for maximum efficacy.
Remember the opening paragraph about the Mississippi
River and the dry areas between the channels? Our
wetting agent has done away with these dry areas in
our soils. Therefore, fertilizer, fungicides, insecticides
and growth regulators applied to the growing media are
spread out evenly, and the plant root system gets a
uniform "dose" of not only water but these expensive
chemicals as well.

Wetting agents don't cost you money! They make
money for you. Your plants should respond better to all
soil additives. Youshould have done a better job, in less
time, and have saved money and labor in many ways.
Youare more secure as a professional. Youfind you are
not "all wet", just "wet enough."

(EDITOR NOTE: Mr. Rhymes' article is reprinted
from the "North Carolina Flower Growers Bulletin,"
June 1985. For a slightly different viewpoint on this
subject, you may wantto refer to an article by Dr. LA.
Spomerin the I.S.F.A. Bui., No. 390: "Wetting Agents
and Soil Water Relations.")

When thegrade schoolcafeteria servedpeanut but
ter&jellysandwiches, afirst-grader said: "Finally you
give us a home-cooked meal!"


