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Road-map for Environmental Friendly Integrated Pest Management
(IPM) of Insect Pests on the Strawberry Vinyl-houses of Farmer’s Field
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ABSTRACT : Road-map for the environmental friendly integrated pest management (IPM) of insect
pests was drawn up on the strawberry vinyl-houses of farmer’s field. Major insect pests were occurred
Tetranychus urticae and Aphis gossypii during the strawberry plant seeding in the vinyl house and open
field. Also, same insect pests were occurred in the vinyl house during harvesting season of strawberry.
For the control of T. urticae and A. gossypii, Phytoseiulus persimilis and Aphidius colemani as natural
enemies were input to the vinyl house, respectively. However, because these natural enemies could not
control insect pest populations, acaricide and insecticide were sprayed. Then natural enemies were input
again in the vinyl house. Natural enemies could not endure the intense cold and differences of temperature
and relative humidity between day and night during strawberry harvesting season. So, their behavior
and control activity of pests were more decrease than pests. Firstly, natural enemies are input in the
vinyl house during the early breeding season of strawberry, secondly, acaricides and insecticide are sprayed
for the control of mites and aphids, respectively, during the middle breeding season in the hard winter.
Finally, natural enemies are re-input in the vinyl house during the middle and late breeding season.

KEY WORDS : Strawberry, Insect pests, Integrated pest management, Road-map
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Table 1. Occurrences of insect pests and their natural enemies during the strawberry plant seeding in the vinyl house and open field
at Nonsan area in 2007

Catched Insects Remarks
(Used chemicals or Friendly
environmental agricuttural materials)

Date A. gossypii  F. intonsa T. urticae Others

Vinyl Open Vinyl Open Vinyl Open

House Field House Field House Field Vinyl House Open Field Vinyl House Open Field

1 P. persimilis
. 1 4 11 13 2P imili; i - -
18 Jun. 7 3 > > persimitis 1 H axiridis, 1 Orius sp.

26 Jun. 10 5 9 5 204 0 2 P. persimilis, 1 Orius sp., | H axiridis, i i

3 Orius sp. 1 A. aphidimyza
o 1 G. grisescens, Force-free, Pang-1
03 Jul. 21 5 4 0 0 2 10 4. d
! 0 4. aphidimyza 1 Orius sp. Galu, Mytee
10 Jul. 41 0 4 1 0 10 - - - -
18 Jul. 2 17 0 0 0 0 - - Abamectin -
26 Jul. 26 16 0 0 0 0 1 4. aphidimyza - - -
30 Jul. 121 27 0 0 0 0 1 mummy - - -
09 Aug. 5% 25 0 0 0 0 2 mummies - - -
14 Aug. O i3 0 0 2 2 - - Imidacloprid -
23 Aug. 0 0 0 0 2 2 - - - -
31 Aug. 9 8 0 0 0 0 - 7 G. grisescens - -
04 Sep. 3 7 0 0 0 0 - - - -
11 Sep. © 0 0 0 0 0 - - - -
19 Sep. 0O 4 0 0 0 0 - - - -
02 Oct. 9 - 0 - 0 - 20 S exigua - Imidacloprid -
09 Oct. 126 - 0o - 0o - 2 8. exigua, - - .
1 P. persimilis
17 Oct. 25 ) 0 i | ) 1T vapor?rzorum, i i i
2 8. exigua
1 mummy,

24 Oct. 26 - 0 - 0 - \ H axiridis - Safe-green -
07 Nov. 64 - 0 - 0 - - - -

Total 541 158 21 11 414 29
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Fig. 1. Population changes of two-spotted spider mites and Phytoseiulus persimilis during harvesting season of strawberry in the vinyl
house with friendly environmental cultivation with chemicals from November 2007 to April 2008. P. persimilis as natural enemies

against two-spotted spider mites were input 7 times.
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Fig. 2. Population changes of cotton aphids and their mummies were parasitic by Aphidius colemani with forcing (A} semiforcing
culture (B) during harvesting season of strawberry in the vinyl house with friendly environmental cultivation with chemicals. A.
colemani as natural enemies against cotton aphids were input 3 times in both and pymetrozines were sprayed with 3 times for control

of cotton aphids in forcing culture.
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Fig. 3. (A) Population changes of insect pest depending on input of natural enemies and spraying insecticides during harvesting season
of strawberry in the vinyl house with friendly environmental cultivation (A) and conventional cultivation (B) in 2008. (A) For the
control of two-spotted spider mites, Phytoseiulus persimilis as natural enemies were input 8 times and milbemectin was sprayed 3
times. And Orius sp. and Harmonia axyridis were input for the control of thrips and cotton aphids, respectively. And acetamiprid
was sprayed 2 times for the control cotton aphids. (B) Acetamiprid and spiromesifen were sprayed 2 times each for the control cotton

aphids and two-spotted spider mites, respectively.
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Table 2. Temperature and relative humidity changes at green house and indoor laboratory from 21th February, 2008

Days after 0 1 2 4 6 g 11 13 15 18 20 22 25 Ave
Max 262 283 235 255 280 255 240 250 255 260 270 258 250 257
Temp Mimn 210 210 215 250 260 240 221 245 250 250 250 250 242 237

©)
Dif 52 73 20 05 20

Lab Max 410 620 505 573 521 S64 672 413 384 613 442 408 304 495
(;R/?) Min 392 283 345 364 322 366 404 273 261 434 314 307 281 334

Dif. 18 337 160 209 199 198 268 140 123 179 128 101 23 161

Max 295 298 283 314 331 341 246 228 257 264 253 247 328 283

T(fé“)p Min 13 14 23 27 35 48 52 34 43 45 48 S1 47 60

Green Dif. 282 284 260 287 296 293 194 194 214 219 205 196 281 223
house Max 950 948 923 904 994 985 997 954 994 948 994 992 954 964
5/?) Min 342 348 394 208 223 248 603 653 234 598 458 502 463 413

Dif. 608 600 529 60.6 771 737 394 300 760 350 53.6 49.0 49.1 551
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Fig. 5. Population changes of two-spotted spider mites and Phytoseiulus persimilis at indoor laboratory (A) and green house (B) from

21th February, 2008.
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Fig. 6. Biological control road map of insect pests by natural enemies during seedling and harvesting season of strawberry forcing
culture in the vinyl house with friendly environmental cultivation.
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