
tobacco mosaic virus. Dursban and

Pounce, although not generally consid
ered good aphidicides, performed well
against MA.

The new products tested in these trials
(Danitol, Talstar, and RH7988) may
offer some hope in the future for aphid
control. Talstar has been registered on
ornamentals in most ofthe U.S. for more

than two years; registration is still pend
ing in California. The delay has been

caused by a request for additional resi
due data by the California Department
of Food and Agriculture. A label for
Danitol may come through in 1989 with
RH7988 obtaining registration some
time in the 1990's.
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FUMIGATION OF WESTERN FLOWER THRIPS USING

BANANA BAGS (POLYETHYLENE-D) DURING
SIMULATED SHIPMENT OF CUT FLOWERS

Steve A. Tfosvold
Farm Advisor, UniversityofCalifornia Cooperative Extension, Santa Cruz County

A.D.AU

Extension Entomologist, University ofCalifornia, Riverside

Presently U. S. flowers are receiving
premium prices on the Japanese market
relative to domestic U. S. prices. Yet
flower importation is restricted by the
Japanese government, which demands
that all plant material entering Japan be
free of insects, either live or dead.

For California flower growers, con
trolling all of the insects on flower crops
isverydifficult. Western flower thrips, in
particular, is difficult to control because
it feeds in protected areas, such as par
tially opened buds or unfolded leaves.
Thiscomplicates control due to the inac
cessibility of those hiding sites. Further
more, insecticides used to control thrips
are not completely effective due to resis
tance and other factors.

This studyattempted to determine the
effectiveness ofcontrolling thrips during
stimulated shipment by wrapping the
flowers with a commercially available
polyethylene bag (banana bag) contain
ing 1% chlorpyrifos (Polyethylene-D).
Chlorpyrifos is volatile and its fumes
should penetrate the flowers and kill the
thrips.

MATERIALS AND METHODS

Experiment 1. A study to determine
phytotoxicity of the fumigation treat
ment during a simulated shipment was
setup. Three treatments were used: (1)
Flowers wrapped in Polyethylene-D,
boxed, and stored at approximately 1°C;
(2) Flowers without Polyethylene-D
boxed, and stored at approximately 1°C;
and (3) Flowers wrapped in Polyethyl
ene-D, boxed, and stored at room tem
perature (20°C).

Each day, for three days, one flower of
each variety was taken out of the boxes,
examined for phytotoxicity, and placed
in vases for observation. Eight varieties
ofcarnations ('Improved New PinkSim',
'Lena', 'Tango', 'Chianti*, 'Improved
White', 'Lareve', 'Lavender Lace', and
'Vanessa'), three varieties of roses
('Riva', 'Sonia', and 'Bridal White') and
the gypsophila variety 'Bristol Fairy'
were used in the experiment.

Experiment 2. Thrips-infested 'Im
proved Red Sim' carnations were har

vested from a greenhouse. The average
number of thrips present before treat
ment was determined from 20 flowers

selected at random. In order to deter

mine the effects of the fumigant, sixty
carnations were wrapped in Polyethyl
ene-D and placed in a flower box at ap
proximately 1°C. Another sixty carna
tions were wrapped in an ordinary poly
ethylene dry-cleaning bag with 1/2 inch
holes cut into it to increase air circula

tion (similar to the Polyethylene-D
bags). These were also boxed and held at
approximately 1°C.

Twenty flowers were removed every
24 hours for 3 days from each box and
thrips in each flower were extracted and
counted. To count thrips, each flower
was removed from the stem and the calyx
was removed so the petals became sepa
rated. The petals were placed in a spe
cially designed thrips-separating can. A
5-pound coffee can wasdivided bya wire
mesh that allowed thrips to be separated
from the flower petals. A thrips irritant,
iso-butyl ketone forced the thrips off the
petals in one compartment of the can.
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The thrips then could be collected in the
other compartment, shaken out, and
counted on a white sheet of paper.

RESULTS

Experiment 1. No phytotoxicity was
observed throughout the experiment on
any variety. Vase lives of refrigerator-
stored fumigated and unfumigated flow
ers were identical, averaging 10 days for
the carnations and gypsophila and 6 days
for the roses.

Experiment 2. Thrips counts are pre
sented in Tables 1 and 2.

Table 1. Mean number of thrips per carnation

flower after 1,2, or 3 days of treatment.

Days of

Treatment Polyethylene-D Untreated

0 (precount)
--

3.05 -

1 0.65 1.40

2 1.70 2.80

3 1.45 2.45

Table 2. Mean number of thrips per carnation

flower over entire experiment.

Treatment

Polyethylene-D

Untreated

Thrips numbers*

1.28 a

2.20 b

•Treatments significantlydifferent at the 1% level

using L.S.D. mean separation.

DISCUSSION

Polyethylene-D fumigation during
refrigeration reduced the numbers of
thrips present on carnation flowers, by
approximately 50%. Complete control
of thrips was not achieved under these
conditions possiblydue to the high thrips
numbers at the beginning of the experi
ment. It is conceivable that with lower

numbers of thrips, this technique may
prove more efficacious.

There are several merits of this ap
proach. First, there are no wet sprays
involved or associated calibration and

mixing inconveniences. Second, the ac
tive ingredient, chlorpyrifos (Dursban),
is registered for a variety of pests on a
wide range of floricultural crops. Third,
no phytotoxicity was observed on se
lected rose varieties. This is significant
since other formulations of chlorpyrifos

have traditionally caused phytotoxicity
to roses. Lastly, the cut flowers can be
wrappedwith the Polyethylene-Dbagsat
the timeofboxing, thus eliminating costs
for additional applications and handling.

Note: Polyethylene-D bags presentlyare not regis
tered for use on flower crops.

CONTROL OF ALGAE ON

GREENHOUSE WALKS

Robert D. Raabe and Joseph H. Hurlimann
Department ofPlant Pathology, University ofCalifornia, Berkeley

Delbert Farnham

FarmAdvisor, University ofCalifomia Cooperative Extension,
Amador County

In greenhouses requiring reduced
light and high moisture for growing cer
tain types of plants, algae can be a prob
lem on greenhouse walks, walls and
sometimes on the glass. On walks,
growth can beso abundant that there is a
danger of slipping. Because of this, an
experiment wasdone on an orchid green
house near Watsonville, CA, where al
gae were a problem.

The alga involved, Stichococcus sub-
tilis (Kutz.) Klerch., was so abundant
many of the walks were completely cov
ered. Two concentrations of the quater
nary ammonium compound Physan*
were applied 3 times at monthly inter
vals. Sections ofwalkway 30 inches by 20
feet were treated with 2 gallons applied
to runoffusing a sprinklingcan. Concen
trations included 15 ml and 30 ml Phy-
san* per gallon.

During the experiment, excellent con
trol was observed at the 30 ml concentra

tion. Therewassomecontrolatthel5ml

concentration, but it was not adequate.
Two months after the last application, no
algae had grown on the walks treated
with the higher concentration.

Under conditions very favorable for
the growth ofalgae, control should result
from application of Physan® once every
two months at theconcentration of30 ml

(2 tablespoons) per gallon. Longer in
tervals might be effective and applica
tion with a sprayer might reduce the
amount needed to give control.

FlowerA NurseryReport is published quarterly
bythe Department of Environmental Horticul
ture, University of California, Davis. We are
grateful to the San Diego County Flower Asso
ciation and the Monterey Bay Flower Growers
for their generous financial support, which par
tially defrayed the cost of publication.

Richard Evans

Editor
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