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Abstract

This article reports on mineral particles for the protection of plants against a tiny insect, peach aphid (Myzus persicae). The
particles scratch the exoskeletons of insects creating wounds, they block their spiracles, reduce activity, and may result in severe
dehydration of the insect causing death. Peach aphid is a significant pest of cash crops and is substantially pesticide resistant due
to the frequent applications of chemical synthesized pesticides. Thus, non-chemical synthesized pesticides are increasingly being
recommended for use in the field. In this study, we tested the susceptibility of peach aphid to two different grain sizes of calcium
carbonate particles, a 19.5% calcium carbonate suspension concentrate (= 100 nm) and a 95% bulk calcium carbonate powder (> 1
pm). The application of both two mineral particles on infestations of peach aphids resulted in dose response relationships but the
level was relatively low for the 95% bulk calcium carbonate powder. The LC50 were 2,685 and 93,036 ppm for the 19.5% calcium
carbonate suspension concentrate and the 95% bulk calcium carbonate powder, respectively. We therefore concluded that the
19.5% calcium carbonate suspension concentrate was the most successful in controlling peach aphids. This study showed the
potential for combining nano calcium carbonate particles with other control methods to create a new strategy for controlling small
agricultural pests in the future.
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Table 1. The mortality of peach aphids (Myzus persicae) after applying 19.5% calcium carbonate suspension
concentrate, 24, 48 and 72 hours post-observation

Mortality (%) (Mean = SD)

Dilution ratio Concentration (ppm) BN 48h 2h

320 609 00 3.3+£58 10.0 £ 10.0

160 1,220 10.0 £ 10.0 16.7 £ 20.8 30.0 + 26.5
80 2,440 40.0 £ 10.0 46.7+5.8 56.7+5.8
40 4,880 30.0 +20.0 36.7+20.8 73.3+15.3
20 9,750 53.3+15.3 73.3+15.3 83.3+5.8
10 19,500 66.7 +25.2 76.7+32.1 86.7+15.3

CK* - 3.3+5.8 3.3+58 3.3+5.8

* Control group: only water was used as a solvent control.

K= Bk8F (Myzus persicae) TERTRIRE —MIRERETIIE] » 7 24 ~ 48 ~ T2 /\FERIZET X
Table 2. The mortality of peach aphids (Myzus persicae) after applying 95% calcium carbonate bulk particles, 24, 48
and 72 hours post-observation

Mortality (%) (Mean + SD)

Dilution ratio Concentration (ppm) o1t 4Sh h
640 1,480 3.3+5.8 20.0 = 20.0 33.3+28.9
320 2,970 6.7+5.8 16.7+15.3 20.0 = 20.0
160 5,940 13.3 +23.1 30.0 = 36.1 43.3 +37.9
80 11,900 10.0 +17.3 30.0 +17.3 43.3+15.3
40 23,800 10.0 + 10.0 33.3+20.8 46.7 + 20.8
20 47,500 20.0 = 26.5 23.3 +23.1 50.0 £ 17.3
10 95,000 30.0 = 30.0 33.3+25.2 46.7 + 30.6
CK* - 3.3+5.8 3.3+5.8 3.3+5.8

* Control group: only water was used as a solvent control.
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Table 3. The LCsp of peach aphids (Myzus persicae) after applying 19.5% calcium carbonate suspension concentrate
and 95% Calcium carbonate bulk particles, 72 hours post-observation

LCs (ppm) 95% fiducial limits Slope (+ SE) ¢ ratio of slope
19.5% calcium carbonate 2,685 1,871-3,687 1.6 (0.2) 6.91*
suspension concentrate
95% Calcium carbonate bulk 93,036 ) 0.3 (20.2) 916+

particles

* Treatment has significant dose response.
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ABSTRACT

This article reports on mineral particles for the protection of plants against
a tiny insect, peach aphid (Myzus persicae). The particles scratch the
exoskeletons of insects creating wounds, they block their spiracles, reduce
activity, and may result in severe dehydration of the insect causing death.
Peach aphid is a significant pest of cash crops and is substantially pesticide
resistant due to the frequent applications of chemical synthesized pesticides.
Thus, non-chemical synthesized pesticides are increasingly being recommended
for use in the field. In this study, we tested the susceptibility of peach aphid to
two different grain sizes of calcium carbonate particles, a 19.5% calcium carbonate
suspension concentrate (= 100 nm) and a 95% bulk calcium carbonate powder
(> 1 pm). The application of both two mineral particles on infestations of peach
aphids resulted in dose response relationships but the level was relatively low
for the 95% bulk calcium carbonate powder. The LCs, were 2,685 and 93,036
ppm for the 19.5% calcium carbonate suspension concentrate and the 95% bulk
calcium carbonate powder, respectively. We therefore concluded that the 19.5%
calcium carbonate suspension concentrate was the most successful in
controlling peach aphids. This study showed the potential for combining nano
calcium carbonate particles with other control methods to create a new strategy
for controlling small agricultural pests in the future.

Key words: Myzus persicae, susceptibility, calcium carbonate nanoparticles
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