
Lower leafyellowing can be a serious problem on Easter lily.
The following report demonstrates the effectiveness of a hor
mone spray at preventing this problem. This research study
was conducted by Susan Morrow as an undergraduate inde
pendent study project under the direction ofDrs. Bernard Bible
and Richard McAvoy.

Leaf Yellowing of Easter Lilies
Susan A. Morrow

1997 University of Connecticut Graduate

L ower leaf yellowing is an annual
iconcern for Easter Lilygrowers.

As the lowerleaves yellow and then die, plants develop a leggy
appearance that dramatically reduces their attactiveness. In some
years this problem can be quite acute. The onset of lower leafyel
lowing typically begins as plants approach the visible bud stage.
Various conditions promote yellowing including, high salts, low
nitrogen, poor aeration (chronic overwatering), and low light (over
crowding).

Research has shown that leaf yellowingof lilycan be reduced
with spray applications of products such as Promalin, which is a
mixture of the hormones benzyladenine and gibberellin in equal
amounts. Benzyladenine (BA) is a form of cytokinin, a hormone that
can delayor even temporarily reverse the senescence or aging
process in plants. We tested Accel, a mixture of ten parts BA and
one partgibberellin (GA), as well as silica (Si) and calcium (Ca)
sprays, for their efficacy in reducingyellowing in lilies. Si and Ca
sprays were used because both Si and Ca sprays are known to
reduce the incidence of poinsettia bract necrosis; a disorder that
occurs on aging tissues and is suppressed by BA sprays. In addi
tion, prior studies with cucumbers have shown that the application
of Si results in darker green leaves and delayed leafsenescence.

The Study

Case cooled 'Nellie White' lilies were potted in Metro Mix 510 on
December 1,1996,and grown following the 1997 Easter Lily sched
ule. On January 24,1997, foliar spray treatments ofCaCI2 (160 ppm
Ca) and Na2Si03 (112 ppmSi) were initiated and continued at weekly
intervals until March 26. The Accel foliar spray was applied only
once, February 21,at a rate of 100ppm BA and 10ppm GA. In the Si
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Guidelines for Safe

Pesticide Storage
John W. Bartok, Jr.

A lthough the extent that pesticides
are used in greenhouse opera

tions has decreased over the last few years, they arestill an impor
tant part of producing good quality plants. Proper storage ofthese
materials is important to be able to locate them when they are need
ed, to keep unauthorized persons from having access to the chemi
cals and to avoid deterioration and loss of effectiveness.

Awell-designed storage facility has four components: storage
cabinet or room, mixing area, a place to store equipment and
records and an areafor loading and rinsing sprayequipment. The
sizeof these areas will depend on the size of the operation. For
example, a grower with a half dozen hoophouses may be able to
store the materials in a wall-mounted steel cabinet. On the other
hand, a grower with several acres will need a separate building that
houses all the above components.

Location

Before looking at the requirements of a facility, lets look at where
it should be located. I have seen storage areas located in the head-
house next to the transplanting area, in a hot boiler room and even
in the employee lunchroom. Astorage should be located away from
these areas to isolate the chemical fumes and dust. The best loca
tion might be in a steel storage locker away from otherbuildings. If
a storage cabinet or room is to be located in the headhouse, it
should be placed away from the officeand work areas on an outside
wall so that ventilation can be provided.

Storage

Steel cabinets are available in manysizes as wall-mounted, under-
bench or freestanding units. Larger cabinets should have provi
sions for ventilation. The cabinet should be designed witha con
tainment area in the bottom to catch any spills or leaks.

Storage lockers are available in sizes from 4' x 6' floor areas.
Some are modular in construction and can be moved with a forklift.
Lockers are fabricated bythe manufacturer and shipped completely
assembled. They are waterproof and can be located either inside or
outside.
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and Ca spray treatments, the entire plantwassprayed just to the
point of excess dripping off the leaves. TheBA spraywasonly
applied to the portion of the stem below the flowers. Each treat
ment was replicated fourteen times. Tocreate an optimum environ
ment for yellowing to occur, plants were arranged pot-to-pot and
guard plants were placed around the perimeter of the plot.

Measuring Lily Leaf ColorChange
Changes in the colorof leaf numbers 8,18, 28, and 38from the

base of the plant were measured using a Minolta 200b colorimeter.
Values for L*a*b* coordinates were recorded weekly from February
21 to April 4, and hue angle and chroma were calculated from these
values. The colorimeter was set to illuminate C and has a 8 mm
aperture. Leaves wereplaced on a whitetile background for colori-
metric readings. The Lvalue relates to the human responseto
brightness from black (L-0) to white (L-100). Chroma is a numerical
expression ofcolor vividness or purity. The higher its chroma, the
more vivid the particular hue. The hue angleshows numerical
expression ofhuestarting at 0* (violet-red) to 90* (yellow), 180*
(green), 270* (blue) and back to violet-red at 360'.

Color readings were used to estimate chlorophyll levels in the
leaves and to determine if the various treatments were effectivein
stopping or slowing leaf yellowing. L*a*b* coordinates were mea
sured on each of ten leaves and a corresponding leafdiskwas
removed with a 9mm-diameter cork borer. Each disk was extracted
in 3 ml of N.N-dimethylformamide for 24 hours. Absorbance of leaf
extracts was measured using a Shimadau UV160U spectrophotome
ter. Chlorophyll concentration was determined from thefollowing
equation: Chlorophyll (mg/liter) =17.9 A$67 +8.08 Ag^. Asimple
linear regression of leaf chlorophyll content (mg/cm2 of leaf area) as
a function ofleaf chroma (y =-1.716*chroma +85.3) provided a good
fit (r2 =0.99).

The Results

Si and Ca spray treatments were not effective atpreventing leaf
yellowing (See graph). At both the 8and 18 leaf level, plants sprayed
with Si and Ca showed the same amount of leaf yellowing asuntreat
ed controls. One week after treatment, the Accel sprayed plants
showed no sign of yellowing; the hue angle of these healthy green
leaves wasabout 125", which correspondedto an estimated total
chlorophyll content of 37 mg/cm2. In contrast, the hue angle of leaf
number 8ofthecontrols was 117*, which corresponded to an esti
mated chlorophyll level of 21 mg/cm2. This represents a 43% reduc
tion in chlorophyll in one week relative to BA treated plants. Once
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the application was made by someone who is notcertified, then
record the name and number of the certified applicator who super
vised the application.

How to Record Spot Treatments
Spot treatments are especially useful in the control of noxious

weeds. If you apply restricted use pesticides on the same day in a
total area of less than 1/10 of an acre (4,356 sq. ft.), you are required
to record the following:

• the brand or product name, EPA registration number;
• the total amount applied;
• the location oftreatment designated as spot application, fol

lowed by a description (e.g., the location could be recorded as
spot application, followed by treated for noxious weeds on
Field A,C and all pastures); and

• the month, dayand yearofapplication.
This provision excludes greenhouse and nursery applicators,

who are required to keep all data elements as listed for all restricted
use applications.

Questions About Records

When does thepesticideapplication information have to be
recorded? The required information must be recorded within 14
days following the pesticideapplication.

When do pesticide use recordshave to be submitted? The
Connecticut Department of Environmental Protection requires that
restricted-use pesticide records must be submitted each year by
January 31st for pesticides applied during the previous calendar
year.

Is there a required form to file? Records containing the
required information may bekept in any format. However, each
year records must be submitted to the CT DEP (see form on page 14).

Where do I send myrecords? Records must be mailed to:
Connecticut Department of Environmental Protection
Pesticide Management Division
79 Elm Street

Hartford, CT 06106
How long are records required to be kept? Restricted use pes

ticide records must beretained by the applicator for five years from
the date ofapplication and madeavailable to individuals who are
authorized to have access to the record information. (See below)

Who is authorized to obtain record information from the cer
tified applicator? Individuals representing the Secretary of
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lilies began to show leaf yellowing, leaf senescence continued at a
steadypace until individual leaves died. By the timelilies reached
theflowering stage, thelower most leaves ontheuntreated control,
and the Si, and Ca sprayed plants had all yellowed and died, while
the leaves on the Accel sprayed plants showed no signs of yellowing.

By the end of the study, control, Ca, and Si sprayed plants all
showed measurable yellowing up toleaf 18. However< no yellowing
was detected at the 18 leaf level in the Accel treated lilies. None of
the treatments developed yellowing on leaf number 28 or38 during
this study.

Summary

Much progress has been made using hormone treatments to
combat lower leaf yellowing in lilies. Susan Han (University of
Massachusetts) found that gibberellic acid (GA), benzyladenine,
ProGibb (containing 500 mg of GA3), and Promalin (containing 500
mg GA4 +GA7/liter and 500 mg BA/liter) effectively reduce yellowing
in lilies. The Promalin treatment was found to the most effective,
even at concentrations as low as 50 mg/liter.

One concern with hormone sprays is the tendency for GA to
causestem elongation. While our Accel treated plantswereabout
one inch taller than the controls by Easter, wedid not feel that this
difference had practical significance. Othershaveobserved
deformed flower buds as a result of Promalin sprays, but they were
able toeliminate this problem byspraying only thelower half ofthe
plant. In our study, we directed theAccel spray toward the lower
portion of the stem and did not observe deformed flowers.

While it appears that Ca and Si sprays have no beneficial effect
on this problem, our results confirm earlier reports of the efficacy of
sprays with mixtures ofgibberellins and cytokinins to combatlower
leaf yellowing in Easter lilies.
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