Evaluation of Diatomaceous Earth and Kaolin Clay as Repellents on
Periodical Cicada (Magicicada spp.) Adults (Brood X) in Screen Cages
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Table 1: Chemical treatments evaluated in the experiment. The DE for the experiment was non-food grade. Table 3. Mean number of adult periodical cicadas per tree in section cages containing apple or

: : C : iati - 9.i. = active inaredient. redbud trees treated individually with DE, KC or nothing.
During emergence years, egg-laying by periodical cicada adults Abbreviations: a.i. = active ingredie
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Abstract

open-field nurseries in eastern United States. Garden Safe® [l G Section A/ n = 46 KC 30 5 995 0.007
. o . 3
diatomaceous earth (DE). and Surro_und WP kao!ln glay (KC) were | Garden Safe Silicon dioxide  Spectrum Brands Inc.. Control 6.0 10.5
tested for repellence against adult cicada egg-laying in screen cage Silicat Diatomaceous Earth 859 Madison. Wi 203 DE 1.25 2.87
€ i - - e HCates DE (85%) . 9 Section B/ n = 45 KC 2.25 6.25 9.30 0.009
choice” experiments using two plant varieties (Malus spp. and (DE) ' ' ' '
. : . . Control 3.75 10.37
Cercis spp.). This study confirms the potential of these two DE 2 75 10.5
b!oratlonal msectlc:ldes_ to reduce_egg-la_ylng damage, and to further Inorganic Solid e WP (KC)  Kaolin (95%) Engelhard Corporation, Section C / n = 45 KC 5 75 55 10.27 0.006
aid nursery managers in developing their pest management Silicate Iselin, NJ 17.3 ¢ Control 5.25 6.5
programs. DE 0.75 2.5
Section D/ n = 45 KC 6.0 6.5 10.43 0.005
Control 8.5 10.5

Introduction

Table 2: Total number and proportion of periodical cicada species captured at the TVA Melton Hill Dam Campground
and used for Choice Test

N Proportion

Discussion
 Number of adult cicadas per treated plants was lower than on

« 17-year periodical cicadas are large-to-medium-sized insects with
bright body coloration (orange and black) that are distributed in the

north and east regions of the USA (Alexander and Moore, 1962). Magicicada septendecim 18 9.94% controls in the cage sections A, B, and D.
* Egg-laying by female cicadas causes serious damage to field T ep—— o6 £3.049% » All treatments used had a statistically significant effect on cicada
nursery plants (Hale 2007). Vo ' adult infestation (Table 3).
agicicada septendecula 67 37.02%

* Periodical cicada emergence densities can range from 8,000—
3,500,000 individuals ha-! during emergence, thus representing a
high biomass of potential plant-damaging insects in the area
(Marshall 2008).

 DE was found to be lethal against stored grain pests (Athanassiou
et al. 2005) and hard ticks in laboratory bioassays (Showler et al.
2020).

* Repellency of KC has been tested against insects on plant
surfaces (Mmbaga and Oliver 2007).

« Several other authors have reported that KC and DE could

potentially deter hemipteran activity.

Total 100

Conclusions

« DE and KC, 20.3 and 17.3 g a.i./Liter water, respectively, reduced
cicada numbers on trees; and therefore, had the potential to reduce
egg-laying damage.

N: number of individuals tested

Future Research
In 2022 & 2023, we will continue testing chemicals for control efficacy

and repellency; and review data of crops damaged by emergences of
Broods XIV (17-year, 2008) and XIX (13-year, 2011). In 2024 & 2025,
. we will repeat these efficacy, repellency, and lethality tests on live

Objectives ., 4
» To evaluate the repellency and lethality of DE and KC against adult i
periodical cicadas in a caged choice test using young apple and
redbud trees

Figure 1 (Left to Right): Laundry mesh bags with feeder trees live adult cicadas References

Alexander, R. D., & Moore, T. E. (1962). The evolutionary relationships of 17-year & and 13-year cicadas, and three
new species (Homoptera, Cicadidae, Magicicada). Miscellaneous publications Museum of Zoology, University of

= Michigan, No.121.
Mate rla|S and Meth OdS Athanassiou, C. G., Kavallieratos, N. G., Economou, L. P., Dimizas, C B., Vayias, B.J., Tomanovic, S., &
. . f Milutinovic, M. (2005). Persistence and efficacy of three diatomaceous earth formulations against Sitophilus oryzae
° DE and KC were dIIUted In Water (average value O three pH (Coleoptera: Curculionidae) on wheat and barley. Journal of Economic Entomology, 98(4): 1404—1412.
I — I Hale, F. A. (2007). Periodical cicadas. The University of Tennessee Agricultural Extension Service. SP341-F.

readlr)gs 75) based On Iabel recommendatlon (Table 1 ) Marshall, D. C. (2008). Periodical Cicadas, Magicicada spp. (Hemiptera: Cicadidae). In, J. L. Capinera (Ed.),
* 181 cicada adults were collected from 520 June 2021 at TVA

Melton Hill Campground (Loudon Co., TN) (Table 2).

Encyclopedia of Entomology (2nd Ed.) (Vol. 3) (pp. 2785-2794). Springer, Dordrecht.
* Insects were transported inside mesh-laundry bags containing

Mmbaga, M. T., & Oliver, J. B. (2007). Effect of biopesticides on foliar diseases and Japanese beetle (Popillia
Japonica) adults in Roses (Rosa spp.), Oakleaf Hydrangea (Hydrangea quercifolia), and Crapemyrtle (Lagerstroemia
indica). Arboriculture & Urban Forestry, 33(3):210-219.
. _ _ Showler, A. T., Flores, N., Caesar R. M., Mitchel R. D., and Perez De Ledn, A. A. (2020). Lethal effects of a
apple (Malus spp.) and redbud (Cercis spp.) branches in plastic commercial diatomaceous earth dust product on Amblyomma americanum (Ixodida: Ixodidae) larvae and nymphs.
. . Journal of Medical Entomology, 57(5):1575-1581. doi: 10.1093/jme/tjaa082.
vials of water (Figure 1).
» Trees were treated separately with either DE (20.3 g a.i./L H,0),
KC (17.3 g a.i./L H,0O) or with nothing (control).
« Cicada adults were released inside cage sections containing
treated and control trees (Figure 2).
 Numbers of cicada adults observed under and on each individual
tree within sections of the cages were recorded daily for 4 days
until the end of the experimental period (Figure 3).
* The experiment was replicated once with new sets of trees and
Insects.
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