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Termiticidal Efficacy of Organophosphates (1)

Degradation of Organophosphates in Soil

Sachiko YosHIOKA, Goro Fuse and Akio ENOKI

Synopsis

To examine the stability of organophosphates in a practical application, the rates of degrada-
tion and the residual termiticidal efficacy of five kinds of organophosphates in a fumic soil and

a red soil were measured.

The degradation of the compounds proceeded faster in the fumic soil than in the red soil. More
species of microfungi and a larger number of individual microfungi lived in the fumic soil. The
degradation of the compounds was inhibited in fumic soil that had been autoclaved or in such soil
to which fungicidal reagents had been added. Thus, the degradation of the organophosphates was

enhanced by the microorganisms living in the soil.

There were various differences in stability among the compounds. Chlorpyrifos was the slowest
to degrade of the compounds tested, and highest in residual efficacy in bioassays. Pyridaphenth-
ion was the second slowest to degrade and phoxim had a fairly high rate of residual efficacy.
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Table 1. Generic and names, structural formula, and toxicity of the termiticidal and fungicidal
reagents used.

chemical Structural formula and chemical name %Darg(l)'n?gzr}ktg;dcity,
Chlorpyrifos rats 145 Oral
C.Hs0 18' d
2050 ) 2
P-0~< Y-Cl
CHs0~ N=q| mice 3 102 Oral
0,0-diethyl-3,5,6-trichloro-2-pyridylphosphor-
othionate
Fenitrothion rats 250 Oral
S
H
CH:0- ) J_\\(C 3
CHi:0~ P=0EA L 0. mice & 1336 Oral
) ) 2 1416
0,0 - dimethy1 - 4 - nitro - m - torylphosphoroth-
ionate
Phoxim rats 1845 Oral
.
CH:ONJ o L
CaoT P NEENLY mice  >2000  Oral
(Diethyoxythiophosphoryloximino) -
phenylacetonitrile
Tetrachlorvinphos rats & 1100 Oral
Cl
gﬂ:’g\/\P—o_Cﬂfﬂ\}_C] £ 1125 Oral
3 ‘Hél Cl mice
. . 3 4200 Oral
2-Chloro-1-(2’, 4’, 5'-trichlorophenyl) vinyl-o,
o-dimethylphosphate % 17000 Oral
Pyridaphenthion rats 769 Oral
S
C;H;0-_! N
P-0—"N< Y
C.Hs0~ LAC):J mice 458. Oral
2,3-Dihydro-3-o0xo-2-phenyl -6 -phenylphos-
phoroate
Sanpurasu rats & 2858 Dermal
Br\C=C\/[ (’? mice % 2500 Oral
| "CH,—0—-C~-C;Hs
3-Bromo-2,3-diiodo-2-propenylethylcarbonate
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Table 2. Number of colonics of microorganisms
in 50 g of soils found by plate dilution

method
. . Ikoma soil | Kindai soil
Medium (fumic) (red)
Potato-dextrose agar 106 < 10* 102 X 10*
Tryptic soy agar 158 % 10? 105 % 10°
1/5 Tryptic soy agar 100 % 10? 112104
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Fig. 1. Degradation of organophosphates in untreated and autoclaved soils.
_), untreated lkoma soil; A——A, auto-

claved Kindai soil ; @——@, untreated Kindai soil.

NH—4, Autoclaved [koma soil ;
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Table 3. Effects of autoclaving of soils on termiticidal efficacy of the organophosphates in a contact
toxicity test, with contact period needed for death of all termites tested

Time for deaths of all termites with
Chemical Sail Treat.® (Cp(g;r:), incubation of sample in soil for: days
0 5 10 20 30
Chlorpyrifos Ikoma No 50 2 hr 2hr 2hr 2hr 5hr
Yes 50 2hr 2hr 2hr 2hr 5hr
Kindai No 50 2hr 3hr 2 hr 5hr 7hr
Yes 50 3hr 3hr 2 hr 5hr 7hr
Ikoma No 100 2 hr 3hr 2hr 3hr 2hr
Yes 100 1hr 3hr 2 hr 2hr 2hr
Kindai No 100 2hr 2 hr 2 hr 5hr 7hr
Yes 100 2hr 2 hr 2hr 5hr 5hr
Fenitrothion Ikoma No 50 S5hr 1 days 1 days 2 days 4 days
Yes 50 Shr 5hr 5hr 7 hr 3 days
Kindai No 50 3hr 1 days 7 days 70%° 30%
Yes 50 Shr 7hr 7hr 5 days 909
[koma No 100 5hr 7hr 2 days 4 days 5 days
Yes 100 3hr 1 days 5hr 5hr 3 days
Kindai No 100 2 days 1 days 5hr 70% 30%
Yes 100 5hr 7hr 5 days 2 days 4 days
Phoxim Ikoma No 30 2 hr 2hr 3hr 2hr 2hr
Yes 50 3hr 3hr 3hr 3hr 3hr
Kindai No 50 2hr 7hr 2 days 6 days 20%
Yes 50 Shr 7hr 7hr 7hr 7hr
Ikoma No 100 2 hr 2hr 3hr 2hr 2hr
Yes 100 2 hr 2hr 2hr 3hr 3hr
Kindai No 100 2hr 2 hr 7hr 2 days 3 days
Yes 100 2hr 3hr 5hr 5hr Shr
Tetrachlorvinphos Ikoma No 50 5 days 4 days 4 days 5 days 7 days
Yes 50 3 days 2 days 3 days 3 days 3 days
Kindai No 50 2 days | 11 days 50% 40% 40%
Yes 50 3 days 3 days 8 days | 10 days 90%
Ikoma No 100 3 days 5 days 6 days 6 days 8 days
Yes 100 2 days 2 days 3 days 3 days 2 days
Kindai No 100 4 days 10% 80% 50% 80%
Yes 100 3 days 3 days 8 days 7 days | 11 days
Pyridaphenthion Ikoma No 50 3 days 3 days 5 days 7 days 80%
Yes 50 3 days 3 days 2 days 2 days 4 days
Kindai No 50 5 days 5 days | 10 days | 9 days 60%
Yes 50 4 days 3 days 4 days 4 days 5 days
Ikoma No 100 3 days 4 days 5 days 7 days 60%
Yes 100 3 days 4 days 4 days 3 days 5 days
Kindai No 100 3 days 4 days 4 days 4 days 4 days
Yes 100 3 days 3 days 3 days 3 days 4 days

a) Treatment by autoclaving.
b) Concentration of organophosphate.
¢ ) Rate of mortality of termites after 14 days of incubation.
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Table 4. Effects of the addition of Sanpurasu to soils on termiticidal efficacy of the organophos-
phates in a contact toxicity test, with contact period needed for death of all termites tested

i Time for deaths of all termites with
Chemical Soil Treat® &cl))r;;)’ incubation of sample in soil for: days
| 0 5 10 20 30
Chlorpyrifos Ikoma No 100 2 hr 3hr 2 hr 3hr 2hr
Yes 100 2hr 2hr 3hr 3hr 3hr
Kindai No 100 5hr 2 hr 2hr 5hr 7hr
Yes 100 2hr 2hr 3hr 5hr 7hr
Fenitrothion Ikoma No 100 5hr 7hr 3 days 2 days 4 days
Yes 100 5hr 5hr 7hr 7hr 7hr
Kindai No 100 2 days 3 days 5 days 509 30%
Yes 100 1 days 2hr 7 days 80% 509%
Phoxim [koma No 100 2hr 2hr 3hr 2 hr 2 hr
Yes 100 3hr 3hr 2hr 3hr 3hr
Kindai No 100 2 hr 2 hr 7hr 2 days 3 days
Yes 100 2hr 2hr Thr 7hr 2 days
Tetrachlorvinphos Ikoma No 100 3 days 5 days 6 days 6 days 8 days
Yes 100 2 days 4 days 3 days 3 days 4 days
Kindai No 100 4 days 80% 80% 50% 30%
Yes 100 2 days 4 days 80% 80% 309%
Pyridaphenthion Ikoma No 100 3 days 4 days 8 days 7 days 8 days
Yes 100 2 days 3 days 3 days 3 days 3 days
Kindai No 100 3 days 4 days 4 days 8 days 8 days
Yes 100 3 days 5 days 5 days 7 days 7 days

a) Sanpurasu added.
b) Concentration of organophosphate.

c) Rate of mortality of termites after 14 days of incubation.
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