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Effects of Environment Friendly Agricultural Materials to Insect
Parasitoids in the Laboratory
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and Young Nam Youn*
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ABSTRACT : For the biological control of the greenhouse whitefly, aphids, American leaf-miners, Encarsia
Jormosa, Aphidius colemani, Diglyphus isaea, and Dacnusa sibirica were used as biological control factors.
Otherwise, many kinds of environment friendly agricultural materials were also used in the kindly environment
friendly farming. For testing the toxicity of environment friendly agricultural materials against to insect
parasitoids as biological control factors, 61 environment friendly agricultural materials were selected by
using methods and periods with insect parasitoids in the greenhouses. Environment friendly agricultural
materials were sprayed to mummies and adults of E. formosa and A. colemani, and adults of Diglyphus
isaea and Dacnusa sibirica in laboratory condition. Emergence rates were checked during 12 days after
spray to mummies of E. formosa and A. colemani, and survival rates were at 24 and 48 hours after
viral test for adult parasitoids, with 10% sugar solution. Emergence rates of E. formosa mummies were
inhibited by sprayed the fungicidal environment friendly agricultural material (FEFAM) E and the
environment friendly agricultural materials contained molybdenum (EFAMMo) G as 0.4 and 2.7%,
respectively. E. formosa adults were not survived in vial for 48hours after sprayed and dried with the
environment friendly agricultural materials contained plant extract (EFAMPE) J and the EFAMMo C.
The environment friendly agricultural materials contained microelements (EFAMMEs) B and EFAMPE
H, environment friendly agricultural materials contained useful soil microorganisms (EFAMSMs) H, FEFAM
A and FEFAM D were recorded low survival rates of E. formosa adults with 6.7, 13.3, 13.3, 20.0 and
20.0, respectively. In case of the spraying environment friendly agricultural materials to mummies of
A. colemani there were low emergence rate from mummies to adults as around 20s % with water spraying
as control. A. colemani adults were not survived in vial with EFAMMo C. EFAMPE J, EFAMPE F,
EFAMPE H, EFAMSM H were recorded low survival rates under 20% as 6.7, 13.3, 13.3 and 13.3,
respectively. D. isaea and D. sibirica adults were not survived in vial with EFAMPE J. EFAMMo C
was 53.3% of survival rates in 48 hours vial tests. D. isaea and D. sibirica were not affected by environment
friendly agricultural materials compared with E. formosa and A. colemani.

KEY WORDS : Environment Friendly Agricultural Materials (EFAMs), Insect Natural Enemies,
Environmental Impact Assessment, Encarsia formosa, Aphidius colemani, Diglyphus isaea,
Dacnusa sibirica
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Table 1. Standard levels of the environmental impact assessment of environment friendly agricultural materials with insect natural

enemies depending on survival rate

Survival Rate (%)

Levels of Environmental Impact Assessment

0
1-19
20-40
41-70
71-99
100

Seriously injury level
Injury level
Slightly injury level
Influence level
Slightly influence level
Safety level

Table 2. The effects of 3 insecticidal environment friendly agricultural materials (IEFAMs) to mummies and adults of Encarsia
formosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies and 24 and
48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

Insecticidal environment E. formosa

A. colemani D. isaea & D. sibirica

friendly agricultural Mummies Adults

Mummies Adults Adults

materials Emergence rate Survival rate Emergence rate Survival rate Survival rate
(IEFAME) (%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
IEFAM A 513 733 667 133 533 467 100.0 100.0
[EFAM B 62.6 733 80.0 4.4 100.0  100.0 100.0 100.0
IEFAM C 42.6 86.7 733 17.8 733 333 60.0 53.3
Control 53.7 66.7  46.7 222 1000 93.3 93.3 93.3
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Table 3. The effects of 6 fungicidal environment friendly agricultural materials (FEFAMs) to mummies and adults of Encarsia
Jormosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies and 24 and
48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

Fungicidal environment E. formosa A. colemani D. isaea & D. sibirica
friendly agricultural Mummies Adults Mummies Adults Adults
materials Emergence rate Survival rate Emergence rate  Survival rate » Survival rate
(FEFAMS) (%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 trs
FEFAM A 61.9 20.0 0.0 8.9 66.7 60.0 100.0 100.0
FEFAM B 47.4 333 333 24.4 80.0 73.3 100.0 100.0
FEFAM C 44.3 80.0 66.7 11.1 733 73.3 100.0 100.0
FEFAM D 50.0 20.0 20.0 20.0 86.7 86.7 100.0 100.0
FEFAM E 0.4 93.3 80.0 17.8 86.7 80.0 86.7 86.7
FEFAM F 54.1 933 93.3 24.4 933 93.3 100.0 100.0
Control 53.7 66.7 46.7 22.2 100.0 933 93.3 93.3

Table 4. The effects of 10 environment friendly agricultural materials contained useful soil microorganisms (EFAMSMs) to mummies
and adults of Encarsia formosa, Aphidius colemani, Diglyphus isaea and Dacrusa sibirica in laboratory after 12 days after spray for
mummies and 24 and 48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

environment friendly

E. formosa A. colemani D. isaea & D. sibirica
agricultural materials
contained useful soil Mummies Adults Mummies Adults Adults
microorganisms Emergence rate Survival rate Emergence rate __ Sutviva] rate Survival rate
(EFAMSMs) (%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
EFAMSM A 46.2 53.3 66.7 15.6 73.3 533 100.0 100.0
EFAMSM B 443 40.0 80.0 0.0 86.7 80.0 ©100.0 100.0
EFAMSM C 45.6 86.7 73.3 11.1 100.0 60.0 80.0 80.0
EFAMSM D 49.7 46.7 6.7 15.6 66.7 46.7 86.7 66.7
EFAMSM E 42.2 66.7 46.7 8.9 73.3 60.0 93.3 73.3
EFAMSM F 46.8 46.7 20.0 222 933 93.3 100.0 93.3
EFAMSM G 529 733 66.7 133 933 93.3 100.0 100.0
EFAMSM H 60.7 13.3 6.7 13.3 133 0.0 93.3 86.7
EFAMSM 1 33.1 100.0 100.0 22.2 100.0 100.0 933 86.7
EFAMSM J 52.0 46.7 40.0 17.8 46.7 46.7 100.0 100.0
Control 53.7 66.7 46.7 22.2 100.0 93.3 93.3 93.3
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Table 5. The effects of 10 environment friendly agricultural materials contained plant extracts (EFAMPEs) to mummies and adults
of Encarsia formosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies
and 24 and 48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

environment friendly E. formosa A. colemani D. isaea & D. sibirica
agrlf:ultural materials Mummies Adults Mummies Adults Adults
contained plant extracts - - -
(EFAMPES) Emergence rate Survival rate Emergence rate Survival rate Survival rate
(%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
EFAMPE A 64.9 933 80.0 26.7 93.3 80.0 933 933
EFAMPE B 52.3 26.7 26.7 24.4 533 13.3 100.0 66.7
EFAMPE C 41.6 86.7 86.7 17.8 733 533 100.0 100.0
EFAMPE D 56.4 60.0 60.0 15.6 66.7 533 100.0 100.0
EFAMPE E 58.7 66.7 66.7 222 86.7 93.3 93.3 93.3
EFAMPE F 71.7 26.7 26.7 20.0 133 6.7 933 93.3
EFAMPE G 66.0 93.3 80.0 17.8 86.7 80.0 86.7 80.0
EFAMPE H 52.2 13.3 133 20.0 13.3 13.3 100.0 100.0
EFAMPE 1 58.8 533 533 15.6 93.3 86.7 100.0 100.0
EFAMPE J 60.6 0.0 0.0 222 6.7 0.0 0.0 0.0
Control 53.7 66.7 46.7 22.2 100.0 93.3 93.3 93.3

Table 6. The effects of 3 environment friendly agricultural materials contained chitosans (EFAMChs), 3 materials contained minerals
(EFAMMSs), 1 materials contained lime (EFAML), and 2 materials contained animal extracts (EFAMAEs) to mummies and adults of
Encarsia formosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies and
24 and 48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

environment friendly E. formosa A. colemani D. isaea & D. sibirica
. . Mummies Adults Mummies Adults Adults
agricultural materials - - -
(EFAMSs) Emergence rate Survival rate Emergence rate Survival rate Survival rate
(%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
EFAMCh A 63.2 80.0 66.7 133 66.7 53.3 100.0 - 100.0
EFAMCh B 49.8 100.0 100.0 22.2 100.0  100.0 93.3 86.7
EFAMCh C 65.1 333 333 13.3 26.7 26.7 100.0 933
EFAMM A 50.1 66.7 66.7 8.9 933 80.0 93.3 933
EFAMM B 64.2 93.3 80.0 26.7 93.3 80.0 93.3 86.7
EFAMM C 65.6 333 333 24.4 40.0 26.7 100.0 100.0
EFAML A 535 533 46.7 8.9 93.3 80.0 93.3 933
EFAMAE A 44.5 40.0 333 17.8 100.0  100.0 86.7 80.0
EFAMAE B 52.9 93.3 933 20.0 86.7 86.7 100.0 100.0

Control 53.7 66.7 46.7 22.2 100.0 93.3 93.3 93.3
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Table 7. The effects of 11 environment friendly agricultural materials contained microelements (EFAMMEs) to mummies and adults
of Encarsia formosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies
and 24 and 48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

environment friendly E. formosa A. colemani D. isaea & D. sibirica
dgricultural materials Mummies Adults Mummies Adults Adults
contained microelements Emergence rate Survival rate Emergence rate Survival rate Survival rate
(EFAMME?) (%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
EFAMME A 57.9 60.0 66.7 20.0 93.3 80.0 933 1933
EFAMME B 473 6.7 0.0 26.7 533 40.0 100.0 100.0
EFAMME C 449 26.7 40.0 222 86.7 86.7 100.0 100.0
EFAMME D 377 66.7 66.7 26.7 93.3 93.3 66.7 66.7
EFAMME E 48.8 533 40.0 17.8 60.0 53.3 933 93.3
EFAMME F 50.7 46.7 40.0 6.7 100.0  100.0 73.3 66.7
EFAMME G 64.3 26.7 13.3 24.4 933 73.3 100.0 933
EFAMME H 56.6 26.7 26.7 26.7 26.7 26.7 86.7 86.7
EFAMME 1 55.2 86.7 73.3 244 80.0 73.3 100.0 93.3
EFAMME J 48.4 100.0 100.0 17.8 100.0 93.3 93.3 86.7
EFAMME K © 573 86.7 66.7 13.3 86.7 66.7 100.0 100.0
Control 53.7 66.7 46.7 22.2 100.0 93.3 93.3 93.3

Table 8. The effects of 12 environment friendly agricultural materials contained molybdenums (EFAMMos) to mummies and adults
of Encarsia formosa, Aphidius colemani, Diglyphus isaea and Dacnusa sibirica in laboratory after 12 days after spray for mummies
and 24 and 48 hours after inoculate on viral test with adults viral test for adults with 20% sugar solution

environment friendly E. formosa A. colemani D. isaea & D. sibirica
agricultural materials Mummies Adults Mummies Adults Adults
contained molybdenums Emergence rate Survival rate Emergence rate Survival rate Survival rate

(EFAMMos) (%) 24 hrs 48 hrs (%) 24 hrs 48 hrs 24 hrs 48 hrs
EFAMMo A 59.1 100.0 100.0 26.7 100.0 100.0 93.3 80.0
EFAMMo B 64.9 80.0 80.0 20.0 80.0 30.0 100.0 100.0
EFAMMo C 47.8 0.0 0.0 17.8 0.0 0.0 733 533
EFAMMo D 44.5 86.7 66.7 15.6 100.0  66.7 100.0 933
EFAMMo E 40.7 73.3 733 11.1 46.7 40.0 100.0 80.0
EFAMMo F 43.0 733 533 20.0 86.7 80.0 100.0 100.0
EFAMMo G 2.7 93.3 93.3 11.1 86.7 66.7 100.0 100.0
EFAMMo H 434 533 60.0 15.6 933 93.3 80.0 80.0
EFAMMo | 50.4 733 40.0 17.8 86.7 60.0 100.0 100.0
EFAMMo J 45.5 80.0 46.7 17.8 80.0 46.7 100.0 100.0
EFAMMo K 49.5 933 86.7 17.8 60.0 53.3 933 86.7
EFAMMo L 56.9 66.7 26.7 8.9 60.0 26.7 100.0 100.0

Control 53.7 66.7 46.7 22.2 1000 .933 93.3 933
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