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Objectives of project:

A. To evaluate the use of high CO, atmospheres to kill a range of quarantine insects as an
alternative to methyl bromide. Atmosphere composition, time and temperature during
treatment and life stage susceptibility of the insects will be studied.

B. To evaluate the effects of insecticidal atmospheres/temperature/time combinations on
flower quality and vase life.

C. To develop a strategy for applying the optimal atmosphere/temperature/time
combination for export shipments of Californian cut flowers



DISINFESTATION OF EXPORT CUT FLOWERS AND FOLIAGE

Results
Objective A: Insect mortality after treatment with hich CO; atmospheres.

Our preliminary results demonstrated that high CO; atmospheres were effective in
achieving mortality of common surface feeding insects such as aphids and thrips. Further
work conducted in this project add to our data base on mortality achieved with 20 to 24
hour treatments of 80 to 100% CO, (Table 1). Pacific spider mites are more difficult to
kill, requiring higher CO, concentrations than required for the Western flower thrips
(Table 2). Mortality of the 2 instar of Western flower thrips was similar to that of the
adult insects when treated with high CO; atmospheres (Table 3). Treatment of insects
with 45% CO; (Table 4) also demonstrates that under the high CO; levels used there is
little variation among life stages. The emergence of insects from treated eggs needs to be
evaluated and insect colonies are being reared for that testing.  Slightly faster kill is
obtained by treating Western flower thrips with CO; atmospheres at 0°C (32°F) than at
5°C (41°F) (Figure 1). But other experiments have shown that mortality was similar
when the Western flower thrips and Green peach aphids were treated at temperatures
between 0°C and 10°C (32° to 50°F).

Table 1. Mortality of adult Green peach aphid and Western flower thrips after treatment
with high CO, atmospheres at ambient temperatures.

% Mortality

Aphids Thrips
Rep Rep Rep Rep Rep Rep Rep Rep
Treatment® 1 2 3 - Average 1 2 3 - Average
Air 136 4.0 0 - 59+70 00 182 136 - 10.6+9.5
80% CO3,12 hrs” 792 956 950 100 92.4+9.1 70,0 956 100 950 902+13.6
80% CO,,24 hrs" 100 100 100 - 100 + 0 100 100 100 -- 100 + 0

* 80% CO; in air.
®20-30 insects per replication.

Table 2. Mortality of 2 life stages of Western flower thrips and Pacific spider mites
treated with various controlled atmospheres at 5°C (41°F) for 6 days.

% Mortality

Atmosphere Western Flower Thrips Pacific Spider Mites

Larvae Adults Larvae Adults
%0, %CO, (n=84) (n=125) (n-633) (n=608)
21 0 6 0 0 14
Q.5 35 BE 100 T7 58
0.5 45 o7 100 92 95
0.5 53 100 100 92 100

Data represent 1 replication for WFT and 2 replications for PSM, n=total number of insects tested
for all atmospheres and replications. Data from Mitcham, Reid, & Cantwell.
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Figure 1. Mortality of Western Flower Thrips treated with air
or 45% CO2 at 0°C or 5°C. Each data point is the average
of 80 insects.







