o RERE 31(2):182~189(1992)
e U Korean J. Appl. Entomol.

SEH HUS A MEHFH
I. 2tE |7| 8047t 289 SHT o Y SHErEe)
gsiyol olXE B8

Establishment of Bioassay System for Developing New Insecticides
I . Effects of Organic Solvents on the Toxicity against Insects, Phytotoxicity and
Solubility of Compounds

N R
Young Joon Ahn'? and Kwang Yun Cho®

ABSTRACT The influnces of 9 kinds of solvents on the toxicities against several insect species,
phytotoxicity and solubility of compounds were evaluated by means of leaf dipping and spray
methods. In case of the spray application, density and vapor pressure seemed 1o be a contribut-
ing factor to lethal toxicity against brown planthopper and diamond-back moth, respectively;
the bigger the property of density and the smaller the vapor pressure gave the stronger toxici-
ty. It appeared that the toxicity of solvents was not correlated with any one of physical proper-
tles such as boiling point, dipole moment, dielectric constant, surface tension and viscosity.
Spray treatment gave more toxicity to insects than leaf dipping treatment. Although dielectric
constant and dipole moment seemed to be contributing factors to phytotoxic damage to rice
seedling and bean plants, respectively, no general correlation between phytoxicity and the
other physical properties was found. Leaf dipping application caused stronger phytotoxicity
than spray application. It is concluded that 5% acetone solution may be most suitable to test
chemicals because of its favorable solubility of compounds, lower toxicity to insects, and lower
phytotoxicity.

KEY WORDS Organic solvent, insect toxicity, phytotoxicity, solubility
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$59 oo did 54 oA E ¢ ARVEY EHMH mA= FFE FFAER
Hoz HrsA. 4% &ue TAS HE AASHT g o5 H YAH
FE ARBAV BolXe gstou, E7E A4 HETY B 2= 2E€TF,
HEEUGY Aoe Fite] F&€FF FAFA Y ANASAHo] ke, HITAH, %
FARAE, FHE, FAFE, =odE SBUAE LolA Fkch. Al Fdl JolMe
ERAE7 dAAHEYG o ¥ JASHYE HEH AT s 8o oisidty Y4 o
Al e FBBAE Bl ggou, GAAEY FS FEA AodA RALo| EEFF
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o) o1 Ey YARE FABAE Lol gkt GFAXNYI REA ol vt Fw o
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AEHAA 5% ot EFEAo] gl ges HAsed AFstArh

A Mo Frigw, A, s, S
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of 2% FHEY F AF A
e AT FA % AFY BATFA
g EAbEo] A4t A A 71A8E

U, olg 4549 A8 G822 BHL

=4, AdA 93, AFgHddFe =9
resurgence +E%5 9 FALEL ofr|d AT w
| (Ripper 1956, Brown 1978, Metcalf 1980),
g NI AEAQY A4FA el HAH
27 3o, o]& HsAs HEAAY
Stgel Ao Ertdsitt. FHo A45A 4EH
AP 77124 S EY £33 H4FEAR
& AxIFoy, O2F ATEH uwzp gt
RFEo] Bl Ee a4 AFEaAE oty

gaas, g5 g AFATA s ALH
olftE HFHOE FHFe LEAAAAE Y
Bule sgrEe] aeEdHo olzrjnA ek

LA A 5 o] $oi(Tattersfield 1939, Shepard
1958, #Hit 1985).
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g 357‘3785]'04‘* U}itﬂ Mg Lavge
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W 8 F (Nilaparvata lugens) & v & Z 1} 4}t
(Plutella xylostella) 2 19863 233 =g
ZledT4a TETAAA BY Bxor, TR
£ (Aphis  glycines), B %olEX G E(Myzus
persicae), Auto|Lol(Tetranychus urticae) &
1985\ A9 o EFAA AT Zo=

olE FAFTE dEAUddA HE5A el
o] FUASsIE . HEF= F3FH W (Orze
sativa, Akibare) 2~3 7] § B, B%olE A
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tabacum,; NC 82), ZX Y&
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_\;‘:_l,
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A & ¥]) 3 (Brassica campestris), A ‘:‘4 0] Lof =

A 7)o ZFF(Phaseolus vulgaris) S 7] 74
A
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HHprEe oo

AdEARZNE 7] 1 A| (diazinon, PAP,
pirimicarb, = DDVP), 7}ul o o] E A (BPMC,
NAC), Id A Zo]= A (fenvalerate, cyperme-
thrin), 7t§(cartap)& FA|3lGomw ol F
AlekR o] & EE >90%0lUth. A HFA
50 mge olAlE T w2 5 mlo &3si A
1%, Triton X-100 100 ppm <& 45 mloj
H7heted 1,000 ppm FES FAGAE ZA
sl UA 2SI E 30&7 AMElstd £3
Y& mAsHd

A2 9 A I 2] B} & (Cudrrania
H § & 2] v 5 (Pourthiaea villosa

var. brunnea), 24U F (Callicarpa japonica), ©]

tricuspidata),

'} 2 (Chionanthus  retusa), WL} 2 (Celtis
sinensis), 2.2 (Acanthopanax sessiliflorus),
Y| & (Amranthus mangostranuns), 4 3}(Cam-

psis grandflora), 4 A (Egsetrum hyemale) 2] <
& AFste] SAT F vl ALt #HEE
AEA v EL AHdl 4L I EAF
=
[«]

Fag F g29 H42& 7=
el

BLA

° s AHEA
L& 21~25%°]A o).
025 g& oM E =

5 mle] &3] A% Triton X-100
100 ppm F & & 45 ml& H7Fstn A

Table 1. Physical properties of solvents tested

Density Boiling Surface Vapor Dipole Dielectric Viscosity
Solvent (0), point (C) tension pressure moment constant (cp. 25C)

20°C (760 mm Hg) (dynes/cm) (Torr) ™) (&)
Acetone 0.790 56.5 23.7 181.7 2.88 21.0 0.30
Acetonitrile 0.782 81.6 29.3 88.8 3.92 38.0 0.34
DMF* 0.949 153.0 35.2 3.7 3.86 36.7 0.80
DMSO* 1.100 189.0 42.9 0.6 3.96 49.0 2.00
Dioxane 1.033 101.3 32.2 37.1 0.00 2.2 1.20
Ethyl acetate  0.902 77.0 23.9 92.0 1.78 6.0 0.43
Ethyl ether 0.713 34.6 17.0 534.2 1.15 4.3 0.24
Methanol 0.792 64.7 22.6 125.0 1.70 32.6 0.54
Ethanol 0.789 78.5 22.8 59.8 1.69 25.0 1.08
Isopropanol 0.795 82.5 21.7 45.8 1.66 18.0 1.90

¢ Dimethyl formamide.
* Dimethy! sulfoxide.
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Table 2. Maximum concentrations(% ) showing no lethal toxicities of solvents by leaf dipping
and spray applications against some insect species

N. lugens

M. persicae

A. glycines P. xylostella T. urticae

Solvent LDA° SA® 1IDA SA LDA SA LDA SA LDA SA Ave.
Acetone 50 10 20 5 80 20 50 10 50 10 31
Acetonitrile 20 20 80 5 80 10 80 20 50 50 42
DMF 125 125 25 125 5 50 2.5 2.5 20 10 10
DMSO 10 125 10 25 50 50 10 2.5 10 5 15
Dioxane 10 125 50 25 50 20 20 2.5 80 10 25
Ethyl acetate 10 10 10 20 20 50 5 10 10 50 20
Ethyl ether 5 10 5 10 50 80 10 80 10 20 28
Methanol 20 5 80 5 80 50 80 5 50 25 38
Ethanol 20 5 80 5 50 20 20 10 100 10 32
Isopropanol 10 10 80 5 80 10 50 2.5 80 50 38
Avg. 16 7 42 6 55 36 33 15 16 22

@ Leaf lipping application.
b Spray application.
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Table 3. Correlations between physical properties of solvents and toxic effects on insects

physical N. lugens M. persicae A. glycines P. xylostella T. urticae
property LDA SA LDA SA LDA SA LDA SA LDA SA
Density -0.34 -0.65* -0.37 -0.25 -0.46 0.04 0.48 -0.53 -0.22 -0.30
Boiling point -0.38 -0.56 -0.30 -0.45 -0.43 0.03 -0.39 -0.53 -0.26 -0.27
Surface tension -0.24 -0.46 -0.28 048 -0.33 -0.06 -0.27 -0.51 -0.25 -0.29
Vapor pressure 0.04 0.32 -0.28 0.34 0.14 0.57 -0.05 0.95** -0.32 -0.01
Dipole moment 0.13 0.19 -0.22 -0.27 -0.08 -0.03 0.11 -0.22 -0.42 0.03
Dielectric const. 0.07 -0.08 0.11 -0.54 0.11 -0.09 0.27 -0.39 -0.14 -0.24
Viscosity -0.33 -0.48 0.16 -0.42 0.02 -0.27 -0.21 -0.48 0.27 -0.07

*Significant at 5% level.
**Significant at 0.1% level.

Table 4. Maximum concentratrions(%) showing no phytotoxicities of solvents by leaf
dipping and spray applications

Solvent O. sativa N. tabacum G. max B. campestris P. vulgaris Avg.

LDA SA LDA SA LDA SA LDA SA LDA = SA
Acetone 80 100 80 80 20 50 80 100 80 80 75
Acetonitrile 100 100 80 50 50 80 100 100 50 100 81
DMF 50 100 5 5 5 5 20 50 50 50 34
DMSO 100 100 10 2.5 10 50 50 100 20 50 49
Dioxane 50 100 80 50 80 100 50 80 80 100 77
Ethyl acetate 20 100 20 10 5 50 50 100 10 100 47
Ethyl ether 10 100 10 10 20 100 20 100 10 80 46
Methanol 80 50 80 80 50 80 80 20 80 80 68
Ethanol 80 50 50 50 80 80 80 50 80 80 68
Isopropanol 100 100 50 20 50 80 50 80 80 50 66
Avg. 67 90 47 36 37 68 58 78 54 77

Table 5. Correlations between physical properties of solvents and their toxic effects on plants

physical 0. sativa N. tabacum G. max B. campestris P. vulgaris
property LDA SA LDA SA LDA SA LDA SA LDA SA
Density 0.06 031 -0.27 -0.37 -0.16 -0.36 -0.29 0.10 -0.18 0.22
Boiling point 0.32 0.23 -043 -0.49 0.27 -0.58 -0.26 -0.02 -0.18 -0.56
Surface tension 0.33 0.30 -0.23 -0.31 -0.21 -0.49 -0.11 009 -0.15 -0.33
Vapor pressure -0.56 0.08 -0.16 -0.02 -0.19 0.43 -0.27 0.27 -0.38 0.22
Dipole moment 0.46 0.22 -0.25 -0.19 -0.54 -0.69* 0.17 0.15 -0.24 -0.41
Dielectric const. 0.70* -0.18 -0.07 0.00 -0.19 -0.48 0.31 -0.24 0.03 -0.51
Viscosity 0.50 0.06 -0.19 -0.36 0.19 -0.02 -0.18 -0.03 0.16 -0.62

*Significant at 5% level.

g9 Ae o=Reld AAEAe Aty Hg B 46 A9l JGME TS ABAA}
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