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Product Tested: Pest-Out; OMRI certified; label can be found in the Appendix A.

Methods:
Nymphs: Individual plants were each caged with 10 Asian citrus psyllid adults and allowed to
oviposit for 10 days. The adults were then removed and the number of nymphs and eggs found
on the flush growth recorded. The plants were then sprayed with one of the following products:
Pest-Out (1.5 fl. oz per gallon), water, or fenpropathrin (0.213 fl. oz. per gallon). The number of
live and dead nymphs and eggs were recorded at 24 hours, 48 hours, and 1 week after treatment.
The mean percent mortality for nymphs was calculated for each product and time period.
Analysis of variance was conducted to compare the mortality imparted by each product for each
time period. Percent mortality was transformed with an arcsine transformation prior to analysis.
Egg mortality and egg hatch were noted when found.
Adults: Plants were sprayed with one of the following products: Pest-Out (1.5 fl. oz. per gallon),
Summit Year-Round Spray Oil (2 fl. oz. per gallon; OMRI certified; EPA Reg. No. 6218-71),
water, or fenpropathrin (0.213 fl. oz. per gallon). The plants were allowed to dry and then each
plant was caged with 10 adult Asian citrus psyllids. The number of live adults and oviposition
events were recorded at 24 hours, 48 hours, and 1 week after treatment. The mean number of live
adults was calculated for each product and time period. Analysis of variance was conducted to
compare the survival of adults among the products for each time period. Oviposition events
were noted when found.

Results:
Nymphs: The mean percent nymphal mortality varied with product applied with fenpropathrin
imparting the most mortality, followed by Pest-Out, then water (Table 1). Fenpropathrin caused
100% mortality of all nymphs and eggs in the first 24 hours of the study. Analysis of variance
revealed statistically significant differences among the mortality imparted by the three products
for each time period: 24 hours after treatment – F = 55.74, P < 0.05, degrees of freedom = 2, 23;
48 hours after treatment – F = 71.15, P < 0.05, degrees of freedom = 2, 23; and 1 week after
treatment – F = 30.41, P < 0.01, degrees of freedom = 2, 23. For each time period, the mean
mortality imparted by fenpropathrin and Pest-Out did not differ statistically. The mean mortality
imparted by fenpropathrin and Pest-Out was statistically greater than the mean mortality
imparted by water (Table 1). Good coverage with either the Pest-Out or the fenpropathrin was
key to imparting mortality.
During the course of the experiments, it was noted that eggs that were exposed (not
tucked into feather flush) would not hatch after treatment with Pest-Out. If the eggs were inside
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the feather flush and protected, the Pest-Out would not kill the eggs. This is not surprising
considering that this product works by smothering the insect.
Adults: The mean number of adults surviving varied with product applied with the greatest
survival in the water treatment, followed by the Pest-Out treatment, the Year-Round Spray Oil
treatment, and then the fenpropathrin treatment (Table 2). Fenpropathrin caused 100% mortality
of adults in the first 24 hours of the study. Analysis of variance revealed statistically significant
differences among survivorship of the adults among the treatments for each time period: 24
hours after treatment – F = 102.97, P < 0.05, degrees of freedom = 3, 13; 48 hours after treatment
– F = 53.61, P< 0.05, degrees of freedom = 3, 13; 1 week after treatment – F = 4.74, P < 0.05;
degrees of freedom = 3, 13. For all time periods, mean mortality imparted by the fenpropathrin
was greater than the other treatments (Table 2). Pest-Out had a mortality rate that was not
statistically different than the water control. This is not surprising considering that the product
was sprayed onto a plant and allowed to dry, rather than treating the adults themselves. This
product is designed to coat and smother insects.
During the course of the study, it was noted that the Asian citrus psyllid adults did not
like to land and rest on or oviposit on Pest-Out treated plants. To determine if this was insect
preference or an artifact of the cage that was used in the study, a Bugdorm cage was set up that
contained 2 citrus plants that had been sprayed with Pest-Out and 2 citrus plants that had been
sprayed with water. Fifty adult psyllids were released in the center of the cage and the number
of psyllids on each plant was recorded at 24 hours, 48 hours, and 1 week after introduction.
Oviposition events during these times were also recorded. For the 24 and 48 hours after
introduction time period, statistically more psyllids were found on the water treated plants than
the Pest-Out treated plants (24 hours - χ2 = 6.36, P < 0.05, degrees of freedom = 1; 48 hours – χ2
= 4.17, P < 0.05, degrees of freedom = 1). By one week after introduction, there were no
statistically significant differences between the numbers of psyllids found on water or Pest-Out
treated plants.
Oviposition events were recorded in both studies (adult mortality study and preference
study). Oviposition events occurred on water treated plants from 2 - 7 days of the adults being
confined on the plants with a 2 day delay in the onset of oviposition being the most common
situation. For Pest-Out treated plants, the oviposition occurred from 3 – 15 days after the adults
were confined on the plants with 7 day delay in the onset of oviposition being the most common
situation. The difference in the onset of oviposition is most likely a reflection of the fact that the
adult psyllids do not like to land or rest on Pest-Out treated plants.

Conclusions: Pest-Out provides good mortality when sprayed on nymphs and exposed eggs and
could be used in a rotation with other products in an organic orchard. Good coverage is key to
the high levels of nymphal and egg mortality. This product does not directly kill adults once it
has dried on a plant, but the adults do not like to rest on the treated plants and oviposition may be
delayed on treated plants compared to untreated plants.
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Table 1. The mean nymphal percent mortality (standard error of the mean), the total number of
plants, and the total number of nymphs exposed for Pest-Out, fenpropathrin, and water
treatments at each time period.
Product
24 Hours ATa,b
48 hours ATa,b
1 week ATa,b
Pest-Out
Mean percent mortality
83%b
93.07%a
93.87%a
(standard error)
(5.19)
(2.56)
(2.571)
Total No. of Plants
15
Total No. of Nymphs
234
Fenpropathrin
Mean percent mortality
100%a
100%a
100%a
Total No. of Plants
3
Total No. of Nymphs
182
Water
Mean percent mortality
4.13%c
10.38%b
16.63%b
(standard error)
(4.13)
(6.98)
(12.59)
Total No. of Plants
8
Total No. of Nymphs
158
a
AT = after treatment
b
Means in the same column followed by the same letter are not statistically different (P < 0.05)
using least squares comparisons with the Tukey-Kramer adjustment (SAS, PROC GLM).

Table 2. The mean number of adults surviving (standard error of the mean), the total number of
plants, and the total number of adults exposed for Pest-Out, fenpropathrin, Year-Round Spray
Oil, and water treatments at each time period.
Product
Pest-Out
Mean No. Surviving
(standard error)
Total No. of Plants
Total No. of Adults
Fenpropathrin
Mean No. Surviving
Total No. of Plants
Total No. of Adults
Year-Round Spray Oil
Mean No. Surviving
(standard error)
Total No. of Plants
Total No. of Adults

24 Hours ATa,b

48 hours ATa,b

1 week ATa,b

9.4c
(0.6)
5
50

9.4c
(0.4)

1.4b
(0.6)

0a
5
50

0a

0a

6b
(0.99)
2
20

4b
(2.0)

0ab
(-)
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Product
24 Hours ATa,b
48 hours ATa,b
1 week ATa,b
Water
Mean No. Surviving
9.4c
9.2c
1.8b
(standard error)
(0.4)
(0.8)
(0.37)
Total No. of Plants
5
Total No. of Adults
50
a
AT = after treatment
b
Means in the same column followed by the same letter are not statistically different (P < 0.05)
using least squares comparisons with the Tukey-Kramer adjustment (SAS, PROC GLM).
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