DOI:10.6661/TESFE.2010004 aEEsFormosan Entomol. 30: 51-63 (2010) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

The Influence of Sprayers and Formulations on Insecticide Droplet Subsidence [Research report]

AEIEZEZR M RIREE R BB 2 ) PRV E [TRRRE ]
Wei-Tai Hsia*, Ping-Fuai Wu, Cheo Lin, and Yi-Chieh Yang
BT - 2E - BIHOR - M5
*BHEEE-mail ;[ hsia@cdc.gov.tw
Received: 2009/10/06  Accepted: 2009/12/15  Available online: 2010/03/01

Abstract

The objective of this research was to study the influence of sprayers and formulations on insecticide droplet subsidence. The
correct combinations of sprayer type and insecticide formulation were investigated to determine the safe re-entry time for the
residents. Different formulations of cypermethrin (e.g. Liquid, Emulsion, ULV and Qil) were sprayed, using three types of sprayer
(knapsack-motorized mistblower, ULV and fogger) to conduct the experiments. The droplet parameters (size and quantity) were
measured with Sizing Master (LaVision Inc.). The time fluctuations were also recorded. The results showed that the knapsack-
motorized mistblower could be filled with any kind of insecticide formulations. Both the initial and the final average quantity and
size of the droplets were large, so they descended within 2-3 minutes and the preferred nozzle position was facing downward for
creating the residue spray. Only water-soluble insecticides are suitable for ULV. Both the droplet quantity and size measured in the
upper space of the enclosure were larger than in the lower space. Consequently, the nozzle should be adjusted 15-300 upward to
spray an enclosure. A fogger using oil-soluble insecticide was found to be the best combination for a space spray. The droplets are
tiny, uniform and evenly dispersed, remaining suspended in the air for 2-3 hours. When conducting a space spray in a residence for
dengue vector control, the threshold time for safe re-entry was determined to be 3.5 hours after the spraying of insecticide, to
ensure the health of the public.
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Fig. 1. The number of different kinds of insecticide droplets fluctuate with time. A. ULV, B. Fog, and C. Knapsack-
motorized mistblower.
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Table 1. The initial number” and the time to disappearz) of droplets for the different kinds of cypermethrin formulation

Spray type ULV FOG Knapsack-motorized mistblower
Initial number of Initial number of

Initial number of droplets Time to disappear Time to disappear Time to disappear
Height® droplets droplets
Formulation 0.5 2.2 0.5 2.2 0.5 2.2 0.5 2.2 0.5 2.2 0.5 2.2
Emulsion 3528  53:42%b  112:89 91+72b  43:34b  40:32b 126:10.0D 106+8.4b 54:43  46+36 302  2:02
Liquid 54+4.3% 63 +5.0a 133+10.5" 93+ 7.4b 58+46a 57+45a 138+109h 111x8.8b 45+3.6 43+34 3£02 202
0il 42:33D 48 +3.8b 148117 139+11.0a 38+30b 38:30b 187:148%a 169x134a 51+4.0° 45+3.6 3£02 202
ULV 37+29D 60 + 4.7ab 12498 100 = 7.9b 41+32b 46+36b 131:104h 118:9.3b 51+ 4.0 44+£35 3202 2+0.2

Vinitial number of droplets per 0.6 cm® measured by Sizing Master.

Y time for droplet subsidence to disappear measured by Sizing Master (min).
¥ distance from measuring point to ground (m).

¥ #shows significant difference (¢ < 0.05) between each other.

% Different letter shows significant difference (p < 0.05) in the same line.

x= THEEREEY JEFEHR (DV50)
Table 2. The initial and final diameter (DV50) of the different kinds of insecticide® droplets

Spray type ULV FOG Knapsack-motorized mistblower
Initial droplet
. Initial droplet diameter Final droplet diameter Final droplet diameter Initial droplet diameter Final droplet diameter
Height”' diameter
Formulation 0.5 2.2 05 2.2 0.5 2.2 0.5 2.2 0.5 2.2 0.5 22

Emulsion 53.0+4.2 52.3+25% 344272  321:25a  379:30ab  367:29a 242:19b  249:20a  992:78%a 69.1+55 332:26 62.3 +4.9a

Liquid 662+52" 415:26ab 267:21b  326:26a 3L7:25b  282:2%b 19.0+15b  197:16ab T9.0£62ab 796:63 41633  231:18
0il 63550 376:16b  204:16b 207:16b 209:24b  285:23 183:14b  179:14b  682:54D 816265 352:28 531242
ULy 548+43  403:2%b  219+17b  280:22b 47.0+37a  306:24h 31025 181:14h  843:67ab 627250 359:28  391:31b
U cypermethrin

2

¥ #shows significant difference (¢ < 0.05) between each other.

)

) distance from measuring point to ground (m).

)

) Different letters shows significant difference (p < 0.05) in the same line.
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Fig. 2. The diameter of different kinds of insecticide droplets fluctuate with time. A. ULV, B. Fog, and C. Knapsack-
motorized mistblower.
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Table 3. Indexes of the different kinds of insecticide® droplets

Sprayer Number of droplets® D10¥

Dv10Y DV50° DV90? Span” DRY

Formulations
type 05" 29" 05 22

22 05 22 0.5 22 05 22 05 22

Emulsion 1188.0+939 10940865 3L5:25% 308+24a 261:21a

255+£20a 327+26 318:25 471£37h 442:35ab 06 06 1 1
20.7+16ab 300+24° 267£21 994+79 356+28b 26 06 08 1
176+14b  264x21 257x20 57.1£45b 511+4.0a 15 13 08 09

178+14b  295:23  261:21 588+45b 463:37ab 13 L1 09 09

199+16a 264%21a 251x20a 358+28a 329:26 06 05 1 1
141+1b  178+14b 191:15b  258:20Db 309:24 06 09 1 1
149+12b  202+16b 196+15ab 30.6+24ab 30.4+24 08 08 1 1
161+13ab 202+16b 204+16ab 294x23ab 28.7+23 0.7 06 1 1

Liquid 1183.0+935  1203.0:95.1 247+20b  25.7+2.0ab 20.8+16ab
ULV

0il 1290.0+1020 1203.0+95.1 223+18b  223+18b 174:14db

ULV 120604953 11350897 265:21"ab 225+18b 214+ 1Tab

Emulsion 1376.0+1088b 1268+100.2 25.2+2.0a 244+19  203+16a

oo Liquid 1344.0+106.3b 1374+1086 17.9:14b 182+14b  146+12b

T

0il 1935.0+153.0%a 15101194 194+ 15h 190+15b  153+12b

ULV 115204912 1480+1170 194+15b  200+16ab 152+12b

Emulsion 88.0 £ 7.0 85.0£67ab  257£20D  39.7+31ab 233+18hc
Knapsack-

Liquid 73.0+58b 65051  29.1+23b  306:24b  266:21b
motorized N N N

0il 1130+89a  1000:79a 216+17b  416:33a 183:ldc
mistblower

ULV 92.0 +7.3ab 80.0+70a  436+34a 50.1:40a 423:33a

369+29b 88570 686+54ab 897471 69.7x55 08 05 03 06
269+21b  784£62 785:62a 79.7£63 T79.7:63 0.7 07 04 04
330+26b 84166 568:45h 856468 79.3:63 08 08 03 07

529+42  847+67 688+54ab 857468 69855 05 02 05 07

U cypermethrin
? total number of droplets measured during the test.
¥ NMD: number median diameter (um).

¥ 10% of the droplets have a diameter less than this value (um).

% VMD: volume median diameter (um).

9 90% of the droplets diameter is less than this value (um).

' Span = (DV90 - DV10)/DV50
¥ DR = D10/DV50
9 distance from measuring point to ground (m).

10 Different letters shows significant difference (p < 0.05) in the same line.
I #shows significant difference (¢ < 0.05) between each other.
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The Influence of Sprayers and Formulations on Insecticide
Droplet Subsidence

Wei-Tai Hsia’, Ping-Fuai Wu, Cheo Lin, and Yi-Chieh Yang

Centers for Research and Diagnostics, CDC, Taipei City 10050, Taiwan

ABSTRACT

The objective of this research was to study the influence of sprayers and
formulations on insecticide droplet subsidence. The correct combinations of
sprayer type and insecticide formulation were investigated to determine the
safe re-entry time for the residents. Different formulations of cypermethrin
(e.g. Liquid, Emulsion, ULV and Oil) were sprayed, using three types of sprayer
(knapsack-motorized mistblower, ULV and fogger) to conduct the experiments.
The droplet parameters (size and quantity) were measured with Sizing Master
(LaVision Inc.). The time fluctuations were also recorded. The results showed
that the knapsack-motorized mistblower could be filled with any kind of
insecticide formulations. Both the initial and the final average quantity and
size of the droplets were large, so they descended within 2-3 minutes and the
preferred nozzle position was facing downward for creating the residue spray.
Only water-soluble insecticides are suitable for ULV. Both the droplet quantity
and size measured in the upper space of the enclosure were larger than in the
lower space. Consequently, the nozzle should be adjusted 15-30° upward to
spray an enclosure. A fogger using oil-soluble insecticide was found to be the
best combination for a space spray. The droplets are tiny, uniform and evenly
dispersed, remaining suspended in the air for 2-3 hours. When conducting a
space spray in a residence for dengue vector control, the threshold time for safe
re-entry was determined to be 3.5 hours after the spraying of insecticide, to
ensure the health of the public.

Key words: droplet sizing, subsidence, vector control, space spray
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