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Effects of Environment Friendly Agricultural Materials to Insect Natural
Enemies at Small Green Houses
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Yong Man Yu and Young Nam Youn*
Dept. Applied Biology, College of Agriculture and Life Sciences, Chungnam National University, Daejon, 305-764

ABSTRACT : Many kinds of environment friendly agricultural materials (EFAMs) were used for the
plant protection, furthermore they support the growth of crops in the greenhouses and the kindly environment
friendly farming. Natural enemies might be used for control of insect pest with EFAMs at the same
space and time. For testing the toxicity of EFAMSs against to natural enemies, 10 EFAMs were selected
and tested in small greenhouses and farm’s fields. In case of Harmonia axyridis larva, there was no
predacious activity against cotton aphids in the block with EFAMMo L, EFAMPE D, EFAMME G
and EFAMAE A, otherwise, aphid population was rapidly decreased in the control block without EFAMs,
Both of Trialeurodes vaporariorum and Encarsia formosa population were slightly decreased in the block
with EFAMs. There were significantly decreased in the block with IEFAM C, FEFAM D, EFAMSM
B and EFAMPE D compared with control area. Especially, there was significantly maintained a very
low population, both 7. vaporariorum and E. formosa in the block with EFAMMo C. The parasitized
ratio of Aphidius colemani is also very low in the block with EFAMs compared with control area. In
the block with IEFAM C, FEFAM D, EFAMPE D and EFAMMo L, there were significantly different
with control area in the number of mummies. Otherwise, in case of Diglyphus isaea and Liriomyza
trifolii, there was no significantly different between blocks with and without EFAMs. In the block with
EFAMMo C, Tetranychus urticae and Phytoseiulus persimilis populations were significantly maintained
a very low level. However, the population of T. wurticae was increased, but P. persimilis was decreased
in the block with EFAMMo L.

KEY WORDS : Environment Friendly Agricultural Materials (EFAMs), Environmental Impact Assessment,
Insect Natural Enemies
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Table 1. Changes of cotton aphids populations by predacious Harmonia axyridis after application of 10 environment friendly

agricultural materials (EFAMs) in the patch of field

Average of population densities after application

EFAMs
On the day 1 day 3 days 5 days
Average 271.0 154.3¢° 181.3¢ 198.0fg
IEFAM C
Ratio' - 56.9 66.9 73.1
Average 308.0 238.0cd 240.0cd 269.0cd
FEFAM D
Ratio - 77.3 779 87.3
Average 460.0 278.3bc 291.7ab 311.0b
EFAMSM B
Ratio - 60.5 63.4 67.6
Average 292.0 284.0bc 318.3a 365.7a
EFAMPE B
Ratio - 97.3 109.0 125.2
Average 3717 298.7b 200.0de 163.3g
EFAMPE D
Ratio - 80.4 53.8 439
Average 219.7 239.0cd 261.7bc 321.0b
EFAMPE J
Ratio - 108.8 119.1 146.1
Average 308.0 314.0b 228.7cd 305.7bc
EFAMAE A
Ratio - 101.9 74.2 99.2
Average 308.0 248.3¢d 167.0e 223.7ef
EFAMMo C
Ratio - 80.6 54.2 72.6
Average 366.0 368.0a 260.3bc 304.3bc
EFAMMo L
Ratio - 100.5 7.1 832
Average 255.3 306.3b 256.3bc 262.0de
EFAMME G
Ratio - 120.0 100.4 102.6
Average 319.3 214.3d 60.3f 10.3h
Control
Ratio - 67.1 18.9 32

'Ratio is compare with outset and progress population

"Means followed by the different letter are significantly different at P =0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 2. Number of Encarsia formosa mummies after application of 10 environment friendly agricultural materials (EFAMs). Two

hundred E. formosa adults were released in the small area

Average of population densities after application

EFAMs
On the day 7 day 14 days 21 days
Average 1.7 9.7de’ 12.3g 15.3d
IEFAM C
Ratio' 5.8 74 9.2
Average 2.7 6.0e 16.0fg 22.0cd
FEFAM D .
Ratio 23 6.0 83
Average 6.0 9.3de 19.7def 21.7cd
EFAMSM B
Ratio 1.6 33 3.6
Average 73 15.7 21.0d 29.7bc
EFAMPE B .
Ratio 2.1 2.9 4.0
Average 43 9.3de 16.3efg 22.7cd
EFAMPE D
Ratio 22 3.8 52
Average 6.3 15.0bc 21.0d 29.3bc
EFAMPE J
Ratio 24 3.3 4.6
Average 6.0 18.0b 28.7b 31.7bc
EFAMAE A
Ratio 3.0 4.8 5.3
Average 43 13.3cd 20.3de 29.0bc
EFAMMo C
Ratio 3.1 4.7 6.7
Average 6.0 16.0bc 23.7cd 36.7b
EFAMMo L
Ratio 2.7 3.9 6.1
Average 4.7 15.7bc 25.7bc 33.7bc
EFAMME G
Ratio 34 55 72
Average 53 24.3a 43.3a 95.3a
Control
Ratio 4.6 8.1 17.9

'Ratio is compare with outset and progress population

*Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 3. Population changes of 3rd/4th instar and parasitized mummies of Encarsia formosa after application of 10 environment friendly
agricultural materials (EFAMs). Two hundred E. formosa adults were released 1 day after EFAM application in the farmer’s field

Average of population densities after application

EFAMs Developmental stages
On the day 1 day 17 days 24 days 31days
3rd/4th instar 70.3 64.3a> 26.3d 14.7d 18.0cde
IEFAM C Mummies 0.0 0.0 0.0 18.0 20.7
Proportion (%)' 0.0 0.0 0.0 55.1 53.4
3rd/4th instar 82.0 59.3a 51.0bc 16.3d 12.7¢
FEFAM D Mummies 0.0 0.0 0.0 6.0 25.3
Proportion (%) 0.0 0.0 0.0 26.9 66.7
3rd/4th instar 97.7 75.3a 67.3ab 31.0bc 22.0bcd
EFAMSM B Mummies 0.0 0.0 0.0 11.7 293
Proportion (%) 0.0 0.0 0.0 273 57.1
3rd/4th instar 82.3 68.7a 59.7abe 19.7¢d 15.7de
EFAMPE B Mummies 0.0 0.0 0.0 233 29.3
Proportion (%) 0.0 0.0 0.0 543 65.2
3rd/4th instar 97.3 81.3a 40.7cd 33.3b 27.3b
EFAMPE D Mummies 0.0 0.0 0.0 2.0 3.0
Proportion (%) 0.0 0.0 0.0 5.7 9.9
3rd/4th instar 89.0 66.3a 50.0bc 30.0bc 23.3bed
EFAMPE J Mummies 0.0 0.0 0.0 28.7 343
Proportion (%) 0.0 0.0 0.0 48.9 59.5
3rd/4th instar 75.7 59.7a 56.7abc 19.3cd 18.3cde
EFAMAE A Mummies 0.0 0.0 0.0 10.3 19.3
Proportion (%) 0.0 0.0 0.0 348 51.3
3rd/4th instar 91.0 78.7a 5.7e 1.3e 0.0f
EFAMMo C Mummies 0.0 0.0 0.0 1.3 0.7
Proportion (%) 0.0 0.0 0.0 50.0 100.0
3rd/4th instar 90.7 69.0a 59.7abc 20.3cd 15.3de
EFAMMo L Mummies 0.0 0.0 0.0 14.3 20.3
Proportion (%) 0.0 0.0 0.0 413 57.0
3rd/4th instar 88.3 65.3a 53.3abc 27.0bed 24.7p
EFAMME G Mummies 0.0 0.0 0.0 19.3 31.0
Proportion (%) 0.0 0.0 0.0 41.7 55.7
3rd/4th instar 80.3 75.0a 71.7a 45.3a 52.7a
Control Mummies 0.0 0.0 0.0 46.3 51.7
Proportion (%) 0.0 0.0 0.0 50.5 49,5

'Proportion means that mummies account for a ratio of total number of instar and mummies.
"Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 4. Changes of cotton aphids populations by parasitized Aphidius colemani after application of 10 environment friendly

agricultural materials (EFAMs) in the small area

Average of population densities after application

EFAMs
On the day 7 day 14 days 21 days
Average 43 7.0f 13.0fg 23.7¢
IEFAM C
Ratio' L6 3.0 5.5
Average 33 8.0f 18.3cde 35.7cd
FEFAM D
Ratio 24 5.5 10.7
Average 4.7 11.0cde 15.3ef 30.7d
EFAMSM B
Ratio 24 33 6.6
Average 5.0 9.0def 16.3def 36.7cd
EFAMPE B
Ratio 1.8 33 7.3
Average 5.0 6.7f 11.0g 19.3¢
EFAMPE D
Ratio 1.3 22 39
Average 73 14.7ab 19.0cd 34.0d
EFAMPE ]
Ratio 2.0 2.6 4.6
Average 8.7 13.0bc 24.0b 44.3b
EFAMAE A
Ratio 1.5 2.8 5.1
Average 6.3 8.3ef 15.7deft 41.7bc
EFAMMo C
Ratio 1.3 25 6.6
Average 6.0 7.7f 16.0def 31.0d
EFAMMo L
Ratio 1.3 2.7 5.2
Average 8.3 11.3cd 19.7¢ 36.0cd
EFAMME G
Ratio 1.4 2.4 43
Average 6.0 17.0a 39.0a 61.7a
Control
Ratio 2.8 6.5 10.3

'Ratio is compare with outset and progress population

*Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 5. Population changes of cotton aphids and parasitized mummies of Aphidius colemani after application of 10 environment
friendly agricultural materials (EFAMs). Five hundred 4. colemani adults were released 1 day after EFAM application

Average of population densities after application

EFAMs Developmental stages
On the day 1 day 7 days 14 days 21days
Aphids 254.0 240.3 254.7ab’ 185.3ab 90.0cde
IEFAM C Mummies 0.0 0.0 14.0a 19.0cd 1.0b
Proportion (%) 0.0 0.0 52 9.3 1.1
Aphids 194.3 162.7 170.0abc 174 3abc 48.0de
FEFAM D Mumnmies 0.0 0.0 10.7a 14.0cd 0.7b
Proportion (%) 0.0 0.0 5.9 7.4 1.4
Aphids 209.0 199.7 178.7abe 125.3bc 73.0cde
EFAMSM B Mummies 0.0 0.0 23.0a 7.0cd 2.7b
Proportion (%) 0.0 0.0 114 53 3.5
Aphids 150.3 54.7 115.3bc 155.0abc 47.0de
EFAMPE B Mummies 0.0 0.0 22.7a 9.3cd 5.7b
Proportion (%) 0.0 0.0 16.4 5.7 10.8
Aphids 161.3 79.0 134.3abc 62.3bc 9.0e
EFAMPE D Mummies 0.0 0.0 25.7a 10.0cd 3.0b
Proportion (%) 0.0 0.0 16.0 13.8 25.0
Aphids 76.0 63.7 53.0¢c 93.3bc 163.7bc
EFAMPE 1} Mummies 0.0 0.0 8.3a 21.3cd 1.0b
Proportion (%) 0.0 0.0 13.6a 18.6 0.6
Aphids 298.3 265.0 251.0ab 264.0a 79.3cde
EFAMAE A Mummies 0.0 0.0 17.7a 23.0c 4.7b
Proportion (%) 0.0 0.0 6.6 8.0 5.6
Aphids 271.7 172.3 239.0ab 37.7c 130.7cd
EFAMMo C Mummies 0.0 0.0 22.0a 1.3d 0.7b
Proportion (%) 0.0 0.0 84 34 0.5
Aphids 89.0 83.3 78.7bc 81.0bc 229.0b
EFAMMo L Mummies 0.0 0.0 8.0a 5.0cd 3.3b
Proportion (%) 0.0 0.0 9.2 58 14
Aphids 297.3 286.7 310.0a 265.7a 78.0cde
EFAMME G Mummies 0.0 0.0 23.3a 45.7b 7.3b
Proportion (%) 0.0 0.0 7.0 14.7 8.6
Aphids 76.0 92.0 93.7bc 189.7ab 415.7a
Control Mummies 0.0 0.0 16.7a 68.3a 53.7a
Proportion (%) 0.0 0.0 15.1 26.5 11.4

'Proportion means that mummies account for a ratio of total number of aphids and mummies.
*Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 6. Population changes of American leaf miners and parasitized mummies of Diglyphus isaea after application of 10 environment
friendly agricultural materials (EFAMSs). Two hundred fifty D. isaea adults were released 1 day after EFAM application

Average of population densities after application

EFAMs Developmental stages
On the day 1 day 7 days 14 days
Larva 7.0 6.7 5.72° 3.7a
IEFAM C Mummies 0.0 0.0 1.3¢ 5.3abc
Proportion (%)’ 0.0 0.0 19.0 59.3
Larva 7.0 6.7 3.7bc 1.7b
FEFAM D Mummies 0.0 0.0 5.3a 7.3ab
Proportion (%) 0.0 0.0 59.3 81.5
Larva 4.0 3.7 5.0ab 2.7ab
EFAMSM B Mummies 0.0 0.0 2.0be 4.3c
Proportion (%) 0.0 0.0 28.6 61.9
Larva 3.7 4.0 4.3abc 2.0ab
EFAMPE B Mummies 0.0 0.0 4.0ab 5.7abc
Proportion (%) 0.0 0.0 48.0 73.9
Larva 6.3 6.3 3.0¢ 1.3d
EFAMPE D Mummies 0.0 0.0 4.3a 5.0bc
Proportion (%) 0.0 0.0 59.1 78.9
Larva 33 3.0 4.3abc 1.7b
EFAMPE ] Mummies 0.0 0.0 5.0a 6.7abc
Proportion (%) 0.0 0.0 53.6 80.0
Larva 6.3 6.0 5.0ab 3.0ab
EFAMAE A Mummies 0.0 0.0 4.7a 8.0a
Proportion (%) 0.0 0.0 48.3 72.7
Larva 5.0 53 4.7a 3.7a
EFAMMo C Mummies 0.0 0.0 03¢ 1.3d
Proportion (%) 0.0 0.0 6.7 26.7
Larva 4.7 4.7 3.7bc 1.7b
EFAMMo L Mummies 0.0 0.0 6.0a 7.7ab
Proportion (%) 0.0 0.0 62.1 82.1
Larva 53 4.7 3.0¢c 2.7ab
EFAMME G Mummies 0.0 0.0 5.7a 7.7ab
Proportion (%) 0.0 0.0 65.4 74.2
Larva 53 4.7 4.0bc 2.3ab
Control Mummies 0.0 0.0 5.0a 7.0ab
Proportion (%) 0.0 0.0 55.6 75.0

'Proportion means that mummies account for a ratio of total number of larva and mummies.

*Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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Table 7. Population changes of two-spotted spider mite and predacious Phytoseiulus persimilis after application of 10 environment
friendly agricultural materials (EFAMs). Twenty P. persimilis adults per plant were released 3 days after EFAM application

Average of population densities after application

EFAMs Developmental stages

On the day 3 day 7 days 14 days 21days

Mites 126.7 353 32.32° 93.0¢ 0.3c

IEFAM C Predators 0.0 0.0 1.0abc 6.7cd 5.7b
Proportion (%)’ 0.0 0.0 3.0 6.7 94.4

Mites 291.0 185.3 738.7bcd 1,404.7bc 87.3¢c

FEFAM D Predators 0.0 0.0 9.0a 63.7a 50.7b
Proportion (%) 0.0 0.0 12 43 36.7

Mites 185.0 22.0 1,438.0abc 1,145.7bed 119.7bc

EFAMSM B Predators 0.0 0.0 8.3abc 24 .3be 38.0b
Proportion (%) 0.0 0.0 0.6 2.1 24.1

Mites 223.0 104.3 377.3bed 676.3cde 46.3c

EFAMPE B Predators 0.0 0.0 5.7abc 17.0cde 33.7b
Proportion (%) 0.0 0.0 1.5 2.5 42.1

Mites 261.0 116.0 1,956.0a 1,718.0ab 222.7bc

EFAMPE D Predators 0.0 0.0 0.3¢ 33.7b 31.0b
Proportion (%) 0.0 0.0 0.0 1.9 12.2

Mites 340.7 14.3 59.0d 313.7de 49.7¢

EFAMPE J Predators 0.0 0.0 1.0abc 17.3bed 64.7b
Proportion (%) 0.0 0.0 1.7 52 56.6

Mites 388.3 181.7 574.7bed 1,210.3bed 129.3bc

EFAMAE A Predators 0.0 0.0 0.7bc 18.3bed 72.7b
Proportion (%) 0.0 0.0 0.1 1.5 36.0

Mites 150.3 0.3 54.3d 61.3e 19.3¢

EFAMMo C Predators 0.0 0.0 03¢ 0.3d 0.0b
Proportion (%) 0.0 0.0 0.6 0.5 0.0

Mites 156.7 23.0 274.0cd 907.3bcde 350.7b

EFAMMo L Predators 0.0 0.0 1.7abc 3.3cd 22.0b
Proportion (%) 0.0 0.0 0.6 0.4 59

Mites 406.7 130.7 324.3bcd 422.0cde 27.3¢c

EFAMME G Predators 0.0 0.0 1.7abc 36.0b 2.3b
Proportion (%) 0.0 0.0 0.5 7.9 7.9

Mites 289.3 3247 1,560.0ab 2,580.0a 1,725.0a

Control Predators 0.0 0.0 8.7ab 19.7bcd 1,044.0a
Proportion (%) 0.0 0.0 0.6 0.8 37.7

'Proportion means that A. colemani account for a ratio of total number of mites and 4. colemani.
*Means followed by the different letter are significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS, 2002).
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