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A Report on the Control Effects of Automatic Dry Fog Sprayer

on Aphids in Greenhouse Crops
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ABSTRACT: The area of greenhouse horticulture has increased dramatically since the early 1990s in Korea. However, area per farmer
still very small and diverse pest species occurs in greenhouse abundantly because of its protected condition. To manage pests, farmers
use many pesticides frequently. Incessant and improper use of chemicals provoked pesticide resistance in pest and poisoning of farmers.
In this study, we investigated the efficiencies of automatic dry fog sprayer for controlling two aphid species, Aphis gossypii and Myzus
persicae, in greenhouse horticulture. When doors and side windows were completely closed in automatic dry fog sprayer treatment
greenhouse, aphids were controlled similar level with conventional spraying method (percent control: 61.0~94.1%). However, when
half of the doors and side windows of the greenhouse were opened, aphids were controlled poorly (percent control: 36.0~54.4%)).
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Table 1. The details of experimental condition for the evaluation of fog sprayer on the control effect against aphids: study dates, chemicals
with dilution rates and the handling of door or window during spraying

Date Spray method Insecticide Dilution Aphid Door and window
19 Ma Conventional Thiamethoxam WG 2,000 A. gossypii opened
Y Automatic dry fog (10%) 100 M. persicae closed
20 Ma Conventional Chlorpyrifos-alpha- 1,000 A. gossypii opened
Y Automatic dry fog ~ cypermethrin EC 50 M. persicae closed
09 Jun Conventional Esfenvalerate EC 1,000 A. gossypii opened
Automatic dry fog (1.5%) 50 M. persicae closed
30 Jun Conventional Acetamiprid WP 2,000 A. gossypii opened
Automatic dry fog (8%) 100 M. persicae closed
02 Tul Conventional Benfuracarb WG 1,000 A. gossypii opened
Automatic dry fog (3%) 50 M. persicae closed
Conventional Esfenvalerate EC 1,000 opened
11 Sep - A. gossypii
Automatic dry fog (1.5%) 50 50% opened
Conventional Esfenvalerate EC 1,000 opened
17 Sep : 0 A. gossypii
Automatic dry fog (1.5%) 50 50% opened
Conventional Esfenvalerate EC 1,000 iy opened
18 Sep - o A. gossypii
Automatic dry fog (1.5%) 50 50% opened
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Table 2. Survival rate (Mean=SE, %), percent control (%) and results of nonparametric Kruskal-Wallis test on the percent control of A.
gossypiiand M. persicae after 24 hours of insecticide treatments

Control Conventional sprayer Automatic dry fog sprayer test
Species Date (opened)* (opened)* (closed)*
Survival rate  Survival rate percent control**  Survival rate percent control  x* (df=1) p

19-May 94.1+£2.20 20.5+2.89 78.2 39.1+2.89 58.8 12.77 0.0004

20-May  100.0+0.0 1.9£1.72 98.1 11.1+£2.24 88.9 20.52  <0.0001

A. gosypii  09-Jun  100.0+0.0 14.1£2.37 85.9 20.5+4.24 79.5 0.80 0.3725
30-Jun 99.1+£0.91 21.7£5.49 78.1 15.1+3.60 84.8 1.09 0.2969

02-Jul 99.0+1.04 27.245.15 72.5 28.5+3.72 71.2 0.0000 1.0000

19-May 99.8+0.24 13.1+1.91 86.9 5.9+1.20 94.1 8.51 0.0035

20-May 91.5+3.34 16.5£3.57 82.0 19.4+3.47 78.8 1.11 0.2930

M. persicae 09-Jun  100.0+0.0 20.7+5.98 79.3 16.3+4.54 83.7 0.30 0.5830
30-Jun 91.5+3.37 9.0+2.81 90.2 13.2+6.03 85.6 0.0008 0.9768

02-Jul 97.9+2.08 9.5+3.19 90.3 8.242.49 91.6 0.014  0.9076

*The entrance door and side windows of greenhouse were opened or closed during insecticide spraying.
**Percent control = [(Survival rate of control - survival rate of treatment)/survival rate of control] x 100
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Zrapstal Py A o & pofe ARt Vs WA avE
A J3E A Az SRt S7HAZIA 2 Aol o= siF
AEA AL Qursli 71 298k ¢olo] F 2= 9le) =
37 Aol w2 2013 7 ) 52t A1 AT
SAF222.15%(1453 A) 7| 52k 0| QI t(RDA, 2013).

weh A G B A7 Slek e s gy ofA) ALEA
sl lmFE7] Sl AR P SflA A7 &
& 778 REe, B o o, Al 7| A 1A 549 2
=} 8f5-0] Aol whE B AN A SOl Higt A7t
HS# 0= o] FojAof o Flo|th

Literature Cited

Abbott, W.S., 1925. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18, 265-267.

Austerweil, M., Grinstein, A., 1997. Automatic pesticide applica-
tion in greenhouses. Phytoparasitica 25, S71-S80.

Bjugstad, N., Torgrimsen, T., 1996. Operator safety and plant de-
posits when using pesticides in greenhouses. J. Agr. Eng. Res. 65,
205-212.

Braekman, P., Foque, D., Messens, W., Van Labeke, M. V., Pieters,
J.G., Nuyttens, D., 2010. Effect of spray application technique on
spray deposition in greenhouse strawberries and tomatoes. Pest
Manage. Sci. 66, 203-212.

Cho, M.R., 2003. Control of major insect pests in greenhouse crops.
Kor. Res. Soc. Protected Hort. 16, 14-21.

Choi, B.R,, Lee, SW., Park, HM., Yoo, J.K., Kim, S.G., Baik,
C.H., 2005. Monitoring on insecticide resistance of major insect
pests in plastic house. Korean J. Pestic. Sci. 9, 380-390.

Huang, Y., Hoffmann, W.C., Lan, Y., Wu, W, Fritz, B., 2009.
Development of a spray system for an unmanned aerial vehicle
platform. Appl. Eng. Agric. 25, 803-809.

Jeon, H.Y., Kim, H.H., 2006. Damage and seasonal occurrence of
major insect pests by cropping period in environmentally friendly
lettuce greenhouse. Korean J. Appl. Entomol. 45, 275-282.

Kang, C.T., Lee, K.J., Kim, T.H., Jang, 1.J., 1999. Development of
an auto-spray car for a greenhouse. J. Kor. Soc. Agri. Mach. 24,
209-216.

KSCS, 2014. The Korean Society of Crop Science (http://www.
cropscience.or.kr).

Kunimoto, Y., Nishino, S., Otuji, J., Inda, K., 1998. Effect of un-
even acaricide application on effective control of spider mites in
chrysanthemum fields. Jpn. J. Appl. Entomol. Zool. 42, 135-140.

Kwon, O.H., Jang, J.S., Jeon, S.K., Hwang, J.E., Kim, C.Y., Park,
S.D., Kwon, T.Y., 2014. Control effect of thrips by using un-
manned sprayer in greenhouse peppers. Proceedings of 2014
Korean Society of Applied Entomology pp. 132.

Lee, M.G., Hwang, J.M., Lee, S.R., 2005. The usage status of pesti-
cides for vegetables under greenhouse cultivation in the southern
area of Korea. Korean J. Pestic. Sci. 9, 391-400.

Lim, J.R., Park, S.H., Moon, H.C., Kim, J., Choi, D.C., Hwang,
C.Y,, Lee, K.S., 2012. An investigation and evaluation of insect
pests in greenhouse vegetables in Jeonbuk province. Korean J.
Appl. Entomol. 51, 271-280.

Moon, H.C., Kim, W., Choi, M.K., Kwon, S.H., Shin, Y.K., Kim,
D.H., Hwang, C.Y., 2008. Seasonal occurrences of insect pests in
watermelon under greenhouses as affected by cropping season.
Korean J. Appl. Entomol. 47, 345-352.

Paik, C.-H., Lee, G.-H., Kim, D.-H., Choi, M.-Y., Kim, S.S., 2009.
Biological control of major pests in eggplant greenhouse. Kor. J.
Org. Agric. 17, 227-236.

RDA, 2013. Rural Development Administration (http://www.rda.
go.kr).

Sammons, P.J., Furukawa, T., Bulgin, A., 2005. Autonomous pes-
ticide spraying robot for use in a greenhouse. Australian Conference
on Robotics and Automation, pp. 1-9.

SAS Institute Inc., 2011. SAS/STAT" 9.3 User's guide, Cary, NC:
SAS Institute Inc.

Control effects of automatic dry fog sprayer on aphids 483



