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Summary -

The residue and metabolic fate of Elsan in
three different plants were studied by using
radioisotope techniques.

The amount of !4C-labeled Elsan applied on
cabbage seedlings, Hime-apple fruits and straw-
berry fruits decreased rapidly. Only 0.2 %, 2.3
% and 0.4 9% of applied Elsan were found in
these plants respectively, after three to sixteen
days. .
" Nine to eleven metabolites of Eslan were
detected in the test plants by thin layer chro-
matongaphy. On the surface of plants bis{a-car-
boethoxybenzyl] disulfide showed the highest per-
cent in total recovery radioactivity, while inside
of the plants Elsan carboxyl derivative was
found to be the main metabolite in the early
days of observation period, and at .the latter
period mandelic acid and bis (a-carboethoxyben-
zyl) disulfide were detected as main metabolites.

The result indicated that the cleavage site of
the Elsan persisting on the plant surface was
P-S-C bond, while Elsan penetrating into
plants was initially degradated by hydrolysis of

carboxyester group followed by the cleavage of
P-S-C bond.

Although the degradation rate of Elsan in
Hime-apple fruits was slightly slower than in
cabbage seedlings and strawberry fruits, almost
identical behavior of Elsan was observed in the
three plants with

respect to penetration,

activation and degradation.

Electrophysiological Observation on Spectral Sensitivities in the Compound Eyes of Some

Insects.

Tomoe Yonekubo, Kisabu Ivatomi, Tamotsu Tamura¥*, Tetsuo Sairo and Minoru

Yamapa* (Laboratory of Applied Entomology and Nematology, and Laboratory of Fisheries®,
Faculty of Agriculture, Nagoya University, Chikusa, Nagoya, Japan) Received February 25,
1971, Botyu-Kagaku 36, 51, 1971. (with English Summary 58).
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Fig. 1.
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Diagram of apparatus for observation insect electroretinogram (E.R.G.)

XL:xenon lamp, MS : magnetic shutter, ES : electric stimulator, NF : neu-
tral vinyl fitler, IF : interference filter, S : switch, PM : potentiometer,

MT : motor, PT : phototransistor, NDF : neutral density filter, MN : mir-
ror, MM : micromanipulator, CE : compound eye, SE:silver wire electrode,
IE : indifferent electrode, FX : fixing stand, PA : pre-amplifier, OS : osillo-

scope,
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G. OZL% WB LI DTHDLH, * 1 ko ik,
FUTHAENRE LI FVIEBLTIE - 'Srlw-k"ﬁk
VAV & MR O (YIS 2 S AL (Fig. 2,4),

i, = 4 4 HC RN O HREZ: E R G 4
LLOBBR UL, (Fig.3) U LColdgtnsic -
YEOFERRE NI CELHHIDT, TOWN
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BT T 5 ER.G. OFIRITDIG S 4 — 13 &
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Fig.52 ¢y Typical recordings of E.R.G.in 'dragonflies stimulated by, 'series of 12
monochromatic lights of equal intensity.
A : E.R.G. from dark-adapted eye the male adult of Certagrion melanurum

SeLys.

B: E.R.G. from dark-adapted ventral eye region in the female
adult of Sympetum darwinianum Serys.

An upward deflection of the lower

trace in each recording indicates the period of light stimulation. The
same symbols are also used in the following Fig. 3, 4. Duration of each

illumination : 300 msec. Reference voltage

:1mV.
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Fig. 3. Typical response of dark-adapted eye in the male adult of Chilo suppres-
salis WaLker to each wavelength. Duration of illumination : 150 msec.
Reference voltage : 1 mV.
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Fig. 4.

Typical responses of compound eye in the male adult of Spodoptera lit-
toralis Boisp to each wavelength. A: E.R. G. from light-adapted eye (light-
intensity : ca. 25.4 lux, 2min.) B:R.G. from dark-adapted eye. Dura-
tion of each illumination : 250 msec. Reference voltage : 5mV. In this
figure, a-1 represent wavelegth (my).

a:404, b:428, c:463, d: 494, e: 525,

j:669, k:696, 1:726my.

ral eye) (ZB UL Ti3587% - 7o M %278 U1z (Fig. 2B).
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£ T R N AR ERE - TEY, —F
726 my Tl [Ghitsh - 1ohs, EiiERR (610, 640
my) TRADEAD HELT, »bbhITIEOBRAD
BT i, 7 YT H A TR—BHEOBIRE
BIZF 4 b bo®, N2ELI LD HDIZEICITZH
Mecabhzh -1z (Fig. 2BRH). ThoDl e
5 ER.G. ORRIOFAERAEALTAHS L, REE
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7 6'00’12 a5 %
WAVELENGTH(my)

Fig. 5A. Spectral sensitivity curves of Ceriagrion melanurum SeLys. Q—O© : spike-
like potential, @---@ : negative component, @—@ : whole amplitude of
E.R.G. Each value is the mean of two measurements in two individuals,
Relative sensitivity was determined by percentage of the ampliude of E.
R.G. in each wavelength to maximum response of compound eye.
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404#8 63 94500 25 48 83 Sm‘lZ 40 69 9 700
WAVELENGTH (mp)

Fig. 5B. Spectral sensitivity curves of Sympetrum darwinianum SeLys. @—@ :
whole amplitude of E.R.G. in ventral eye. Each value is the mean of
two measurements in two individuals. Q-—Q : negative component,
QO—:—0 : positive component, @---@ : negative component in off-set.
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Fig. 6 A, Spectral sensitiviy curves of Chilo suppressalis WaLkek. Relative sens-
itivity was determined as in Fig.5. Each value is the mean of the re-
sults from 5 individuals. All standard deviations are’shown by vertical
lines.
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Fig. 6 B. Spectral sensitivity curves of Spodoptera littoralis Boisp @—@ : dark-
adapted eye, . ——_: light-adapted eye. Relative sensitivity was deter-

mined as in Fig. 5. Each value is the mean of the results from 5 individuals.
All standard deviations are shown by vertical lines,
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Fig. 7,

Difference of spectral sensitivity

A) T-C: (Spodoptera littoralis Boisp)-(Chilo supressalis WaLker)
D-L : (dark-adapted eye)-(light-adapted eye), in Spodoptera littoralis

Boisp.

B) T-A: (Spodoptera littoralis Boisep)-(Ceriagrion melanurum SeLys)

C-A : (Chilo suppressalis WaLker)-(Ceriagrion melanurum Serys)
Here, O levels show difference between the two sensitivities. All standard
deviations are shown by vertical lines.
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Summary

The E. R. G. (electroretinogram) investigation
was undertaken to observe the spectral sensi-
tivity of compound eyes in the following insects ;
two species of dragonflies, male adults of Ceria-
grion melanurum Serys, female adults of Sympe-
trum darwinianum SeLys, rice stem borer male
moth (Chilo Suppressalis WaLxer), and tobacco
(Spodoptera littoralis
Boisp). The amplitude of E. R. G.recorded from
the compound eye stimulated by a series of 12
monochromatic lights of visible wavelengths (404-
726 mp) was determined,

The E. R. G.to light stimulation consisted usually

cutworm male moth

of an initial positive spike-like potential and a
slow direct current component,

Spectral sensitivity maxima were found at
about 525-548 my in all insects; but in Sympefrum
darwinianum SeLys also minor peak appeared at
about 610 my. This seemed to be due to mass-
responses from receptors with sensitivity peak
at different wavelengths.

To longer wavelengths than 548 mg, the dragon-
flies were more sensitive than tobacco cutworm
and rice stem borer moth, but to shorter wave-
lengths tobacco cutworm moth was more sensi-
tive, and rice stem borer moth was almost equal
to or slightly more sensitive than dragonflies.
Difference of spectral sensitivity between light
and dark-adapted eyes in tobacco cutworm moth
was also investigated.
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In shorter wavelegth than 548 my, the sensi-
tivity of dark-adapted eye was greater than that
of light-adapted eye, while in longer wavelength
regions, the sensitivity of light-adapted eye was

same as or greater, compared with that of dark-
adapted eye. But a shift of wavelength at which
compound eye produced maximum resposes was
not observed.

On the Non-Protein Folin (Lowry) Positive Components in the Larval Haemolymph of the
Armyworm, Leucania separata in Relation to Melanin Synthesis. Hajime Ixemoro (Tokyo
Prefectural Isotope Research Station, Setagaya, Tokyo) Received March 5, 197). Botyu-Kagaku
36, 59, 1971. (with English Summary 65). '
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