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Fig. 1. Structural formula and '“C-labeled position
(*) of phosphamidon (2-chloro-2-diethylcarbamoyl-1-
methylvinyl dimethyl phosphate} Specific activity:
185 MBg/mmole
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Table 1. The amount of phosphamidon implanted
into pine trees

Radioactivity Total amount applied

Tree applied HC+cold)
Japanese 139.729 uCi 1.00g
black pine (5.170 MBq)
Korean 139.729 uCi 1.008 g
red pine (5.170 MBq)
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Fig. 2. '“C-Radioactivity detected in and on pine
needles of Japanese black pine treated with ['*C]
phosphamidon in December, 1990.
*Fresh weight basis
O—0, 1st branch from bottom; @ —®, 2nd branch
from bottom; A—»5, 3rd branch from bottom; A—a,
4th branch from bottom; —0, Top.
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Fig. 3. '“C-Radioactivity detected in and on pine
needles of Korean red pine treated with ['*C]phos-
phamidon at 1 hole in July, 1990.

*Fresh weight basis

O—0, 1st branch from bottom; @ —®, 2nd branch
from bottom; A—A, 3rd branch from bottom; a—a,
4th branch from bottom; O—0, Top.
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Fig. 4. '*C-Radioactivity detected in and on pine
needles of Korean red pine treated with ['*C]phos-
phamidon in July, 1991.

*Fresh weight basis.

O—0O, lst branch from bottom; @ —®, 2nd branch
from bottom; A—A, 3rd branch from bottom; A—a,
4th branch from bottom; O—0, Top.

Table 2. Translocation velocity of ['“C]phosphamidon in Korean red pine and Japanese black pine.

Days taken for Maximum Time

Tree Height detection of velocity treated
(m) “4C at top (DAT*) (cm/hr)

Korean 15 0.5 12.5 July, 1990
red
pine 2.3 1 9.6 July, 1991
Japanese 35 7 21 December,
black pine 1990

*Days after treatment
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Fig. 5. '*C-Radioactivity detected in and on pine
needles of Korean red pine treated with ['*C]phos-
phamidon at 2 holes in July, 1990.

*Fresh weight basis

O—0: 2nd branch from bottom, A—a: 3rd branch
from bottom, O—C1: Top.

Table 3. Extraction of pine needles with methanol
Extractable “C (%)+nonextractable “C (%)=100%
14C
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Fig. 6. Autoradiogram of the extracts of pine need-
les containing [vinyl, carbonyl-'*C] phosphamidon
implanted into the pine trees against pine leaf gall
midges (Japanese black pine, December, 1990 and
Korean red pine, July, 1990).

Developing solvent: Petroleum ether-toluene-methanol
(10: 10 : 15, v/v/v).

1, Korean red pine, 7 days after treatment;

2, Korean red pine, 30 days after treatment;

3, Korean red pine, 60 days after treatment;

4, Japanese black pine, 15 days after treatment;

5, Japanese black pine, 90 days after treatment;

6, Japanese black pine, 150 days after treatment;

7, Phosphamidon standard.

Table 4. Distribution {%) of phosphamidon and its
metabolites in the MeOH extract of pine needles

« Extractable Nonextractable

Tree DAT 4O C(%)
Korean 7 99.09 091
red 30 88.40 11.60
pine 60 91.96 8.04
Japanese 15 86.08 13.92
black 96 85.90 14.10
pine 150 83.55 16.45

Relative amounts (%)

Tree DAT*
Phosphamidon Metabolite
Japanese 15 9.23 90.77
black pine 90 5.55 94.45
150 Not detected =100.00
Korean 7 20.18 79.82
red pine 60 12.83 87.17

*Days after treatment

*Days after treatment
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Elucidation of the translocation of phosphamidon used for the control of
pine leaf gall midges (Thecodiplosis japonensis Uchida et Inouye) in the
trunks of pine trees by means of a radiotracer. Part 1. Translocation as affec-
ted by pine tree species and the treated season

Jae Koo Lee, Hyung Rae Lee*, Kee Sung Kyimg, and Byung Ho Byun** (Departments
of Agricultural Chemistry and *Agricultural Biology, Chung Buk National University, Cheong
Ju, Korea and **Forest Research Institute, Forestry Administration, Seoul, Korea)

Abstract : In order to elucidate the-translocation of the systemic insecticide, phosphamidon
(2-chloro-2-diethylcarbamoyl-1-methylvinyl dimethyl phosphate), treated to pine trees agai-
nst pine leaf gall midges (Thecodiplosis japonensis Uchida et Inouye), [vinyl, carbonyl-*C]
phosphamidon was implanted into the trunks of 10-year-old Korean red pine (Pinus densif-
lora Sieb. et Zucc.) and Japanese black pine (Pinus thunbergii Parl), respectively. The up-
ward movement rates'of the chemical within Korean red pine in July and Japanese black
pine in December were ca. 10 cm/hr and 2 cm/hr, respectively. The original radioactivity
level persisted up to 75 days after treatment throughout the whole tree in Korean red
pine in July, whereas it did up to 150 days in Japanese black pine in December. The
chemical was translocated up to the top at the insecticidal level within 3 days after treat-
ment in July, whereas in December it was within 15 days. The translocation of the chemical
was much dependent upon pine tree species and the treated season. Methanol was suitable
for the extraction of phosphamidon and its metabolites from pine needles. Autoradiography
of the methanol extracts of pine needles collected from the treated pine trees proved
that phosphamidon broke down very quickly within pine trees (ca. 80% metabolized within
7 days).



